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ARE HEADQUARTERS FOR SUPPLIES 


TWO _ROOMS UP-IN-A-MINUTE 
Com: 


é louse Wrec! offers you bet- 
ter bargains in Portable Houses than any concern on earth. 
This illustration shows our Ideal house for sportsmen. Thoroughly weatherproof. Up in a “jiffy.” down 


inaminute. First-class material throughout. All outside material are best weather-resisting woods. Perfect con- 
struction—perfect fit. Smooth interior finish, solid as a rock, Size over all, 12 ft. x 16 ft.; divided into two rooms, 
each room, 8 ft. x 12 ft.; porch 5 ft. x 16 ft. They are the best, the most ——, the easiest put together and 
the easiest to take down. of any Portable House on the market. Can be loaded easily in a farm wagon and hauled 
to any spot. We furnish everything; includiag the posts on which to set the house. Doors and windows are all in 
place, hanging ready to open or shut. Any handy man can put it up with the aid of our Blue Prints. We also fur- 
nish same style house in three rooms for $198.00; four rooms tor $248.00; DELIVERED prices to any point in 
the United States on application. Satisfaction guaranteed. Order now. Do not delay. 
The Chicago House Wrecking Company offers you an opportunity to save from 30 to 50% on Portable Houses, 
Tents and Sporting Outfits and everything connected with the needs of sportsmen. 


$2.50 COMPLETE § =a 


FISHING OUTFIT 


159 == 
$ 
16-AD-Genuine Split Bamboo Rod, 8} feet long, nickel reel seat, and cork grasp. Multiplying reel with patent 


click and drag, iveroid handle; 50 it. linen ine; 1 dozen assorted gut hooks; cork float; 3 silk body trout flies; Skin- 


~~ pattern trolling spoon; soft rubber worm; 4 ft. chain stringer and 3 adjustable sinkers. Weight 31 oz. 1 5 


Khaki Summer Suit, 
$1.95 


This has proven one of the most satis- 

1 factory suits ever offered for light summer 
wear for sportsmen, Vacationists, etc., 

i that hasever been placed on the market. 
4 The fabric is very firmly woven narrow 
Wale diagonal Khaki cloth. Comfortable, 

full, roomy. Two outside pockets; semi- 


-2903. Premier quality wall tents are made o' wi ancy buckle; two side and two hip 
ms = a duck. Guaranteed full size and full weight. kets. A strong, durable, washable, 
Complete with poles, pegs and ropes. Prompt shipment. nexpensive suit that will stand extremely 
Columbia Special Filmett Cam- hard usage. Sizes, 34 to 46 chest; 30 to 

eras use only daylight loading film 44 waist measure; 30 to 36 inseam. 
packs. The smallest and lightest came |Lot AD-2700. Coat, pants and belt.........$1.95 
eras made for making pictures of prac- | Lot AD-2701. Coat only................. - 1.00 
tical size. Beautifully made and fitted |Lot AD-2702, Pants and belt.......... cscs OO 

with high grade double rapid rec- |Lot AD-3705. Khaki hat, like picture, to 
tilear fens and automatic shutter "42 


which makes time,bulb or instantaneous 

ex ures. 

No... -16-AD-8 16-AD-10 16-AD-12. 
x 


1 beautiful hammock 
of heraldic pattern in red 
$8.00 coloring. Made of @ 
99c Buys this Guaranteed Steel Rod double faced closely wov. 
en fabric. 
Weicht 6 Ibs... 2. 
————s SEND US THIS COUPON 
-F— Chicago House Wrecking Co. (539) 
16.A4D-6026. A rod guaranteed to be the equal of any steel rod I saw this ad. in Popular Mechanics 
made, regardless of name or price. Three joints with separate full nickle Y am interested in ...... pate eereeee seeeeeeee 
Shipping weight, 16 ounces. Price each 99c. Town 
Send for our Sporting Goods Catalog No. 539 
CHICAGO HOUSE WRECKING CO., C 


| 
Two-Room 
Portable A 
House | 
PREMIER WALL TENTS ¢ 
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The Navy 
As a Future Builder 


HE Navy aims to make a successful 
man of every boy who enlists, and to 
return him to civil life a useful citizen. 


The development of the untrained boy into an efficient 
man-o’-warsman begins at the time he enlists. The 
instruction given apprentice seamen at the big training 
stations is continued after the men go on board Navy 
vessels; and special instruction is given to young men having 
the necessary qualifications in the trade schools for elec- 
tricians, machinists, musicians, seamen gunners, yeomen, etc. 


The great variety of duties in the Navy makes it possible for a 
young man to do the work for which he is best fitted. The pay 
is graded according to the skill and ability required ; and whether 
a young man remains in the service after serving one enlistment, 
or decides to return to civil life, four years’ experience in the Navy, 
with an honorable discharge, is the most valuable asset he can possess. 


Write for “The Making of a Man-O’-Warsman,” an illustrated 
booklet explaining fully all the advantages offered in the Navy. It 
is free. Talk this over with your parents and send for the book. 


ADDRESS 


BUREAU OF NAVIGATION 


Navy Department Desk 68 Washington, D. C. 
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Easy To Adjust 
Easy To Use 


The Keen Kutter Junior Safety Razor is as easy to use 


as it is to adjust. It is ready for a fine, cool, close shave; 
and not a pull ora balk. The Aang of the head and 
7 blade are right for the natural diagonal cutting stroke. That 
hang is the result of months and months of study and careful 
trials. Nota single razor was sold until the angle of the blade 
was correct to a certainty. 
| 
Junior Safety Razors 
| are made with unerring precision by men who know how— 
‘ who put their best in their work. The blades—HIGHEST um 
| GRADE SWEDISH cutlery steel, tempered by an auto- — 2ms,ii. 
2 matic process that can’t go wrong—a frequent occurrence with  ,@%, 
= man-tempered steel. All in all, the Keen Kutter Junior is a 
ry fine razor to buy and will prove the following motto true: 
**The Recollection of Quality Remains 
= Long After the Price is Forgotten.’’ 
7 Trade Mark Registered. —E. C. Simmons. 
= If not at your dealer’s, write us. 


SIMMONS HARDWARE COMPANY, Inc. 
St. Louis and New York, U. S. A. 
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Would You Give $12 


to Learn the Auto Trade 


Of course you 
would, if we 
could prove it. 
A camera can 
picture only 
what exists,so 
here’s a photo 
engraving of 
one of our stu- 
dents who is 
making money 
and his invest- 
ment repre- 
sents only $12. 
Below is the 
i name and ad- 
mi dress of this 
man. 


i of grinding valves and radndine cars and always have work 

ahead. I sometimes buy used cars and overhaul them to sell. [am now 

making preparations to go into the business ona larger scale and take the 

‘or a car. this letter will be of to you, remain, 

A. LAMB, tor of Lamb’s Auto hop. 

Web. 1912.) 1221 Buchanan Street, Moberly, Mo. 
Such Results 

Such success is a the result of a mere correspondence 

course. The Dyke system is that, but a great deal more in 

addition. Mr. Frederic ek Marwick of Scranton, Pa., said, “As 

a practic cal man, I find in your models the real key to teaching 
by mail.” And he hit it exactly right. Our 


; Dyke’s Wondertul Working Models 
at (The original and only system of its kind. Patent applied for.) 
Wes with real metal movable parts are the true secret to the success 
a of students of the Dyke System. On these five models of the 
a Engine, Magneto, Transmission etc., you get actual practice, 
: see the actual operation of the different parts of the auto, and 
learn more than you could from the auto itself. That is why so 
many of our graduates immediately start repair shops or step 
right into positions as chauffeurs without a day’s experience. 
If you think Mr. Lamb's case is an exception, read below some 


More Proot 
faa E. Dwyer, 31 N. Willow St., Montclair, N. J., 19 years old, receives $25 
: a week and boa 

Harry J. Herbin Jqpestown. Kans., was a farmer, but has doubled his 
income repairing and se ling autos. 
W. R. McClelland, lil., was an auto driver. Became profes- 
ty sional chauffeur and more than doubled his salary 

Donald Stewart. Oakland City, Ind., became ‘a chauffeur at $25 a week. 


: H. M. Fewins and S. T. Slayback, both graduates, are now running a 
: Garage and Repair Shop at Woodbine, lowa. 
: And we could continue until we had filled this and several more pages. 


7 All the Result of the Dyke System 

F You can obtain the same start these men had—all the help 
and more, because we have just brought the instruction up to 
date,enlarged the books,added a new manikin of the assembly of 
theauto andthe power plant. None of these men had the help of 


Our Employment Plan for Students 
This represents years of work to provide something that 
no other school had, namely, a way for the graduate to get 
ac and ia with auto and garage owners, to prove his ability 
to immediately secure profitable employment. 

Mr. Dyke has been identified as a pioneer inventor, supply 
man, etc., with the auto industry since its beginning. his 
originated the first Auto Supply Co. and published the first book 
on autos in America. No other man with such experience is to- 
day teaching others. And all the experience and inside informa- 
tion of the auto business he has thus gained, is embodied in this 
3 Employment Plan. If these men whose endorsement are 
7 here given, could make so much money out of this System 
* without other help, think how much eee you should do with 
the assistance of thi is Employment 
Not one of these men lost a day's 5 income training for the 
4 new work. Under the Dyke System you study the instruction 
ty and obtain experience on the models right in your own home 
during spare time. 

x Even the regular price of this training is only $15, but if 

you write at once we will explain aspecial proposition whereby 
you can secure all the textbooks, the five seal working models, 
the manikin and all the features for 


Only $12 Right Now 
mt This is a chance you may never have again to get into the 
4 fastest growing, best paying industry the world has ever known, 
7 a field that is growing faster than men can qualify for the work. 
ie 3a WRITE TO-DAY for Details of 
= Employment Plan and THIS FREE BOOK 


It is instructive and interesting—does not cost 
you a cent and places you under no obligations 
whatever— You need it for your own sake, not mine. 

ro Don’t wait—there’s no profit in waiting— WRITE 
a NOW and learn how you can obtain all this train- _|oproatynme 
. ing for only $12, if you act immediately. 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING 
Box 88, Roe Building, ST. LOUIS, MO. 


We have started more young men in the auto business than all 
other schools combined. 


IT IS EASY to do good 
LETTERING with 
this book 


37 Complete 
Alphabets 


This is the only 
book on Lettering 
of standard and 
original designs, 
drawn to scale for 
commercial and 
decorative uses, 


» 12,000 COPIES 
55c. postpaid SOLD 
Well printed on fine paper and handsomely bound in cloth, 
SEND FOR LIST OF 25c. MECHANICAL BOOKS 


Spon & Chamberlain, 


HERE YOU ARE BOYS {s/s 


pin of Foxy 
Grandpa. Everyone will notice it on the lapel uf 
your coat and try to get a closer look at it. All you 


have to do is press the bulb.— Foxy Grandpa will 
finish the job by squirting a fine stream of water 
over the inquisitive one. Will squirt 20 feet. Great. 
est joke out. Order one today and fool your 
friends. Price 15c. Foxy Grandpa and Hooligan 
both for 25c. 5 for 50c or 1 doz. for $1.09. A beau 


tiful fountain pen free with every $1.00 order. 


AMERICAN SUPPLY CO., ST. PAUL, MINN. 


Every Boy His Own Toymaker 


engine, telephone, magic lancer kites, ballosns, 
ele -ctrical and mechanical toy hing tactie, over 
200 illustrations. Our big novelt log aa extra 1 MINN. 


AMERICAN SUPPLY ST. PAUL, Ml 


200 KINDS Iron, Wood, 
Wire & Steel PUZZLES 
Sample with Catalog 10 cents, 

or 3 leaders for 25 cerits. 
WESTERN PUZZLE WORKS 
St. Paul, Mina, 


Every Boy His Own Toymaker 


Greatest boys’ book ever written. Tells how to make a Steam 
Engine, Telephone. Magic Lantern, Boats, kites, balloons 
electrical and mechanical pore fishing tackle. 206 
also catalow of 1 . e pin ** 

warbler and bird call al all 


UTT-IN’’ and “*Dot 
for only 0c. WESTERN P UZZLE CC COo., ST. PAUL, MINN, 


CAMERA AND COMPLETE OUTFIT 


25¢ Takes pic tures ins. 
alittle gem.’’ Leathe pl cov- 
ompleteo fen full 
per, chemicais, etc ogether 
Paveks chem so simple that a boy or girl 
can take photos of buildings. 
etc. All mailed for only 


FUN MAKERS. Dept. 11. KEWANEE. 1LL 


When you want anything and don't know where to find it— 
write Bureau of Information, Popular Mechanics, Chicago 


Looking for 
Mechanical on 100 


Information 


OUR NEW REVISED 


BookK CATALOG 


Shows just where to find that 
particular help you are in need 
of. SENT FREE on request. 


Popular Mechanics Book Dept. 
318 W. Washington Street, CHICAGO 
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The Greatest Mechanic 


iker Li 
er brary in the World 
MINN. The Mechanical Engineering Library is part of the Inter- 
Wood, national Library of Technology that cost $1,500,000 in its original 
PLES preparation. It contains the knowledge given from the life 
o experience of some of the best mechanical engineering experts in 
— the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to learn, 
aker to remember, and to apply. There is no other reference work in 
ralloons, the world that so completely meets the needs of the mechanic as 
ACENSE the Mechanical Engineering Library. The volumes are recom- 
, MINN mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan- 
ical methods, starting from the simplest problems and compre- 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
y engineers as an authoritative guide in their work, but since they 
=. can be so clearly understood even by persons having no knowledge 
ago. of higher mathematics, they can be used by all classes of mechanics 
a that are desirous of advancing to higher positions. The Mechan- 
es ical Library contains 14 volumes durably and handsomely bound 
) , in three-fourths red morocco, stamped and numbered in gold. 
ot The books are printed 


on a high-grade book 
paper, and the type is large 
and easy to read. Each 
volume is 6 by 9 inches in 
size. If you wish to know 
more about the greatest and 


INTERNATIONAL TEXTBOOK COMPANY 
Box 872, Scranton, Pa. 
Please send, without further obligation to me, full 
Geoere in regard to the International Library of 
echnology, with special reference to the Library of 
Mechanical Engineering. 


most practical mechanical Name __ : ind 
library in the world, mark 
and mail the coupon NOW. St. & No. Galbe 
D 
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Mail Clerks 
City Mail Carriers 
Clerks in the Government 
Offices at Washington, D. Cc. 


8002° to $1800°° aYear 


No“‘layoffs’’ without pay, because of strikes, financial flur- 

ries or the whims of some petty boss. Excellentoppor- 

tunities for quick advancement to Higher Govern- 

ment Positions. —— immediate appoint- 

ment,send TODAY for our schedule show- 

ing locations and dates of the coming 

examinations. Any delay means 

the loss of just so much 

time in preparing your- Dept. C 108, ROCHESTER, N. Y. 

self for examination. The coupon, filled out as directed,entitles 

We Prep: are the sender to free sample questions, a free 

Candidates copy of our book, *‘ Government Positions and 
How to Obtain Them,"’ and to consideration for 

Free Coaching ~k examination here checked. 


Mail Clerk 
Clerk 1600 $1 


ZPostotfice Carrier 
. Rural Mail Carrier 
Bookkeeper 


108 
ly. 
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MONTHLY CASH PRIZES 


Until further notice in this magazine the Edi 
Popular Mechanics will pay two or prizes each sont 
© best original contributions to i 


SHOP NOTES DEPARTMENT 


by! for the Best Contribution 
$5 for the Second Best 


THIS IS IN ADDITION to our usual rates for such contrib. 
uted articles. 

Quality, not length counts. 

Checks will be sent.on the last day of each month for the 
prize articles received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED FOR APRIL, 1912 


First Prize—GEO. KANZLER. Elizabeth, N. $10 
“Inexpensive Temporary Culvert”’ 
Second Prize—H. A. SIVAS, Columbus, O..........-....+... 5 


“Repairing Leak in a High Pressure Seamless Tank” . 
EXTRA AWARD 


On account of there being five contributions this month 
each of which deserved second prize, we have Pome an EXTRA 
AWARD of four additional second prizes, as follow: 


H. L. PROUT, Cleveland, O........+0+2:+:0:e+eseeessceeensees $5 
“To Prevent T-square from Soiling Drawing” 
CHESTER L. COBB, Portland, Me..........--.se++ces;s0e0 $5 
“To Mark the T hrough-way of a Cotterpin” 
Cc. M. GRAHAM, W: aterloo, $5 
“Wood Chisel” 
T. M. ANDERSON, Litchfield, Ky. 85 


“ Lengths to Cut Material for Making Bands” 


All accepted contributions to our departments, ‘‘SHop 
NoTes” and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the end of each month. 


Address, EDITOR POPULAR MECHANICS 
318 W. Washington St., Chicago 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


foremost one. 


iving expenses low may be earned 


at my practical and superior school. Outlook in the Wireless field 
is excellent. Wages are good and the work pleasant, instructive and intensely Z 
interesting. Se is recognized by wireless, telegraph and ey as being the 4 


is school owns and 4 


ished 37 years. Morse or Wire 


while learning. Easy payments. Corres ——~ 
spondence courses also. Write today for free illustrated catalog and interesting testimonials. 
G. M. Dodge, President, Dodge’s Telegraph, Railway and Wireless Institute, Ohio St., Valparaiso, Indiana. 


| AGIC Tricks, Books 
and Supplies 

; Amateurs supplied as well 

as the great Professionals 


Easy, interesting and entertaining. 
Mystify and astonish your friends. 


Large, illustrated professional 


Read & Covert, 821 E. 43d St., Chicago, Il. 


The Best Book For Beginners 


A Practical Course in 


Mechanical Drawing 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, Chicago 


A SCHOOL WITHIN ITSELF 


There are XX chapters in all, XIX carrying you from the fundamental principles of electricity on through the 
various branches to a point where the careful student comprehends the complete designing, care and operation 
of a dynamo or motor, and one chapter on electric automobiles, outlining their construction, care and opera- 
tion, and all about storage batteries and how to handle them. Each subject is carefully written and to the 
point. After a student studies a subject, he is questioned on that subject in such a manner as to bring clearly to his mind the 
points he needs to know regarding same. The book contains a dictionary defining 1500 Electrical Words, enabling the reader 
to ascertain the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use. 
All required tables necessary in the study are in it. 


$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. sc%-re5.4°% 


We could print testimonials by the hundreds. 


funding money if book is 


not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of a book. But we have no fear of its 
return. Your decision will be what thousands of others have been. Money would not buy it if it could not be duplicated. 
It is best to order and be your own judge of its merits. 


CLEVELAND ARMATURE WORKS, 49 & St. Clair Ave. Cleveland, Ohio Youd ied 


AMERICA’S GREATEST RECA WORKS 
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Boston 
Garter 


Holds Your 

Sock 

Wear One Side Today — 
The Other Side Tomorrow 

a Linene collars are reversible; 

; both sides are alike. It costs 

but 1c for each wearing. 

5 A box of 10 for 25 cents at the stores, or by mail 
for 30 cents in U.S. stamps. Sample for 6 cents. 

P Give Size and Style 

BEAUTIFUL CATALOGUE FREE 
REVERSIBLE COLLAR COMPANY 

Department U, BOSTON, MASS, 
— Every LISLE, 25c, 
pai ptof pi 

Guaranteed GEORGE FROST Co. 

— — 

: Every Young Man Contemplating | New York Electrical School 


The Study of Engineerin 
Offers a theoretical and prac- 
should read ERNEST McCULLOUGH’s book A 
tical course in applied electricity 


“ENGINEERING as a VOCATION” without limit as to time. 


because the author tells the truth Instruction individual, day and night school, 
about conditions surrounding this work equipment complete and up-to-date. Student 
even if they are sometimes at vari- learns by doing, and by practical application 
ance with commonly accepted ideas. is fitted to enter all fields of electrical indus- 
Price, $1.00 Postpaid try fully qualified. School open all year. 

Popular Mechanics Book Dept. Write for free prospectus. 
CHICAGO 44 West Seventeenth St., NEW YORK 


LEARN ABOUT OUR FREE 
COURSE IN SHOW 
AND SIGN WRITING 


A Great Opportunity! Weare offering, for a limited time.a complete course in show 


card and sign writing to those purchasing our assortment of 


6 ” This is a great opportunity for 
P crease their earning capacity. Good 

show card writers in demand at $21 to $50 weekly, salary or in business for yourself. Our show card 
course is not a book of alphabets. It’s a complete course in lettering compiled by an expert 
New York show card artist for us. ‘* Litholia’’ is the only liquid pigment water paint ever 


manufactu used the same as cake, distemper or tube colors, but far superior to either. 

** Litholia ’’ lasts longer, always ready. ** Litholia’’ is the best for the show card writer, the 

artist, or the interior decorator. 4 cents in stamps brings booklet, circulars and full information. 
LITHOLIA Pm. COLOR CO, 247 West 125th Street, NEW YORK 
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HOLSMAN Automobile, good order, for 


P AUTOMOBILE owners, get an Elder 
Advertisements in this section, 10 cents per word, each insertion, minimum | run your machinery. Agents wanted. Tle 


10 words, payable in advance. To insure ads being inserted under proper class- | Manufacturing Co. Indianapolis. Indiana 


ee ified head in the July issue, copy must reach this office not later than June Ist. STEAM Car Correspondence School. Par- 
e ticulars, 520 Fourteenth St.. Denver. Colo, 
r AUTOMOBILES. Sacrifice sale 
Fopular Mechanics Magazine, Chicago, Ml. and used cars. Box 275. Burlington 
+! Gentlemen: Enclosed find remittance. Run my ad in next issue. You certainly have AUTOMOBILE instructions. f ses 
¥ one of the best mediums in the country. ; f 3 .E r ns, four weeks 


course covering shop and road work—pro- 

Shy For the first month I have received 50 repiies, and made saies of formulas amounting to | vision for out-of-town men. Send for book- 

$20.00, and I estimate that I should receive at least $10.00 more from their inquiries. x. 

abi Should I at any time neglect to remit on time for your issue, insert my ad and bill same | York, N. Y rs 

* to me, as I consider it most unwise to pass Popular Mechanics by. FOR Sale—Modern equipped, Five Pas- 

Sincerely yours, WM. A. ELDRED, Detroit, Mich. Bape Fat 
AUTOMOBILES A. C. A. Prices Talk! Spring sale | 


is on! Hundreds of runabouts, racy road- 


SELLING your car? If so, equip it with | sters, five and seven passenger touring cars RETONOOS SUPVLtes 


Thermo-Gasket, and at a nominal cost you | —elegantly and completely equipped! Guar- 

can show your prospective purchaser a | anteed five years! Freight prepaid! We po in 4 
smooth running motor that won't overheat. | offer 29 runabouts formerly cost $500 to | stock, Order today while they last: — 

? Write for information. F. W. Battershall | $1,000, now $50 up! 18 roadsters, three | « $2.52: ¢ $: 30x 

& Co., 53 Maiden Lane, Albany, N. Y. and four passenger, formerly cost $1,000 3 $24 

“FOR Sale—Bulck light delivery truck, | £52,000, now $175 up! 36 touring cars, | $495” Other sizes, prices in proportion. 


with top and side seats; has been run about $1,500 to $5,000 


Write for complete list. We ship 0. 
0 ! 
100 miles; guaranteed to be in first class now $200 up! All best 


American and Foreign makes, such as | D: Subject to examination upon receipt of 


shape; reason for selling, need cash; cost Packarés, Piere express charges. Para Auto Tire Co., 1425 
“Brown May. Washington, | Plerce Arrows, Stevens. Wintons. | Ti 

FOR sale—6 6 passenger Hartfords, Locomobiles, White, Renaults, PELLETS 1161 
‘ car, first-class condition; details and prices | Buicks, Maxwells, Fords, etc., etc. Write | Michigan Ave., Chicago. All makes bought, 
i address Williams, White & Co., Moline, Ill. | tecay for our illustrated Cataleg, the larg- sold, exchanged, repaired and remagnet- 
c BARGAIN. Five assenger touring car’ | °* and most complete list of its kind ever | ized. Repairs guaranteed. Parts and coils 
with all accessories. Excellent published! ~The Automobile Cycle | in stock for all makes of magnetos. Agents 
Dix: Triumph Electric Co., Cincinnati, O. Company of America. Dept. C, 1769-1787 for Eisemann Magneto Co., Connecticut 
SOVEMENTS 3 = Broadway, New York City. Telephone and Electric Co. Atwater Kent 
in Automobiles and AUTOMOBILE owners should subscribe Unisparker. 
8 parts wanted; send sketch. Sanders, 17 f oe 
‘or the ‘‘Automobile Dealer & Repairer, FOR sale—$138 takes brand new four 

SLENDID White the big 100-page illustrated monthly maz- cylinder 28 H. P. water cooled auto motor 
i. : SI LENI ; White Steamer, must sell, | azine devoted to automobile repairs. No | with carburetor, timer, pump, spark plugs, 
a $185, lately overhauled, five good tires. | other autcmobile magazine in the world | and manifolds. The Badger Motor Com- 
se speedometer, extras. Write at once. Ex- | like it. The ‘‘Trouble Department’ with pany, Milwaukee, Wis. 


five pages of numbered questions from car 
is owners and repairmen which are answered 
FOR sale—2 cylinc drive Rt by experts on gasoline engine repairs, is . n1_=9 

bout, $200. Pope-Hartford Touring Car, worth many times the subscription price Motor Car Supply Co., 1451-5 


Columbia Poultry Yards 


change, Ford runabout by demonstration. - - 
R " FOR sale—new shaft drive rear axie 

complete for Model 30, 1911 moon car. $75 
Michi- 


i also autmobile parts. C. P. Boomer, Mun- which is fifteen cents per copy or $1 per ek 
Ae cie, Ind. year. We have 35 subscribers in Hawaii; TIRES, Para Brand. Guaranteed 
FOR sale—Metz r runabout. 1 12 H. P. | 29 subscribers in Porto Rico; New Zeal- | miles. 28x3, $10.! 50; 30x3, $11.90; 30x32, 
: ready to run, $235. New Era auto-cycle | *"4 90, and more subseribers in the 25; 32x3%, $16.52; 34x4, $24.85; 26x 
less tires, $110. G. Wagner, 1524 Spruce, United States than any other automobile 4, $26.60. 30% discount on tubes. Other 
Murphysboro, Tl. magazine. Of course, “‘there’s a reas n’’ sizes in proportion. Ww rite for complete 
gf See ge og po which you can learn by sending your sub- list. Para Auto Tire Co., 1423 Michigan 


u scription Charles D. Sherman, 212 Or- | Ave., Chicago, TM, 
used automobiles and metoreycles. Eureka ies 


Auto Co., Beavertown, Pa. chard Road, New Haven, Conn. FORD owners. Our rear axle truss. The 


— AUTOMOBILE and gas engine expert. | best thing out for Ford cars. Prevents 

Charges moderate; satisfaction guaranteed. gear stripping and axle binding. Clamped 
“ide no Alene $125, Vm C. Houghton, | Buy and ship cars for anybody. U. S. or | to axle in two minutes. Price $3. Write 


~ Canada Arthur E, Pray, 380 Newbury | for circular. Sunvold and Thang, Sacred 
Mase. St., Boston, Mass, Heart, Minn. 

ION” -¢ Se on ich- 
wl FORD passenger Light Roadster. YALE Motereyele, good order, $75. Mich- 
E. cle size lie. A. I Ericson Hector, Minn Model “Ss” 4 cylinder. Expensively | igan engine, 3% H. P., air-cooled, $20. 


equipped, top, windshield, magneto, clock, Olds engine, 3 H. P., $25. Stanley Steam 
five lamps, has everything. Like new. two cylinders, $10. Wheels, axles, parts 
y Shonnard, 114 Fifth Ave., New York | Send stamp for reply, Sisson, Marshall, Til 


SEE what we say under “Patents.” 
Swift. Attorney, Washington, D. C. 


z, SIMPLEST way on earth to time auto- | Cit FOR SALE—One 25 H. P. Brown gaso- 
a mobile engine, 25¢. Strong,”” Homer, SECOND Hand Automobiles; I have | line engine, guaranteed first class shape, 
‘f Mich. three second hand automobiles in good con- | $285. Badger Motor Company, Milwaukee, 
SALE—Exchange Automobiles, $60 to | dition; will sell cheap. 1 runabout; 1 four | Wis. 
$350. Write T. S. Culp, Canton, 0. and 1 five passenger touring car. I will AUTOMOBILE cylinders reground, new 
AUTO running gear, with tires; fine or- | sell any of these cars at very low price for | pistons and rings fitted. Garage air com- 
der, $50. Saxer, Fleetville, Pa. eash. Write for description and price. Ad- pressors. Cast Iron Brazing Co., Manches- 
BLACKHAWK, buckboard, high wheels, | dress _R. B. Crandall, Oak Park, Ti. | ter, 
7 10 H. P. double opposed, air cooled. s¢en- WHITE — Steamer, 30 HP., model ‘’G,” FOR sale, one auto chassis and bodr 
E erator, gas lamps, Schebler Carbureter, | luxurious seven passenger touring. Elegant- Also parts of motor. H. W. Baum, Evans § 
used little, running order, quick sale $60. ly and completely equipped. Cost $4,700. Mi St. 46 > 


Need printing press. L. A. Brown, Clay | Sell $375. Suite 337, Thoroughfare Build- “— 


Center. _Neb. ing, 972 Eighth Ave., New York City. 56. C W. McCutchen, Plainfield, N. 
ft FORD Model “‘T’ Coupe. Stylish and GAS Engine Troubles, 446 pages, 184 


“TIRE Bargains! A. C. A. Price 
well constructed, for immediate delivery. | illustrations, $1.00 postpaid. Automobile, eB aN and ae bebe 
Write us. The price will surprise you. mctoreycle, aeroplane, motorboat  instruc- ant makes—Guaranteed—Every size for 
Rox 35, Industrial Bldg., Indianapolis, | tion books. Free catalogue, special offers. 9 


9 32x3, 00; 30: 

Indiana. Nelson Book Co., Barton, Vt. all 

BARGAIN for cash or will exchange for $550 FOR 4 eyl. 35 H. “P. Midland dou- _ar other sizes and tubes proportionately low. 

gas car, one good national electrie run- ble seated roadster; $450 for 50 H. a Shipped on approval. Write to-day for 

i about. Two new tires Write now to cyl. Midland roadster or touring car. aan price list. The Automobile and Cycle Com- 

i Parrett Machine Co., Wenona. Iil. in fine condition. $775 for Cadillac, 1910 | pany of America, Dept. B, 1769 to 1787 
E: “WRITE at once if you want one or | touring car, complete with everything. S. | Broadway, New York City. 

thirty 5-passenger touring car bodies at | Breakstone, 1712 Michigan Ave., Chicago, | —\roroRS and Timken Axles. 4 cyl., 45 

ten dollars each. Box 35, Industrial | HL H. P. Milwaukee “Imperial’’ motor, new, 

Bldg., Indianapolis. Indiana. FORD “‘T”’ Electrical Headlight outfit. | with magneto, timer, coll, carburetor, 


“FORD Six Cylinder Touring—40 horse- | either size reflector. Ready to connect, $7. | plugs, fan, complete, $275.00; Timken rear 
power. Everything perfect. Cost nearly | Auto Electrical Equipment Company, No. | axies, complete, hubs, hub caps, bearings. 


$7,000. Finely equipped. Sell first offer | *'% North Fortieth, Philadelphia. brakes, $125.00; Timken front, complete. 
$100. H. W. S., 17 Washington St., Fast SALE or trade. A Model K Winton. | $35.00. Automobile Appliance Co., 1712 


Orange, New Jersey. A. Schwarz, 1203 Powers, Muncie, Ind. Michigan Ave., Chicago. 


| 


sape, 


body 


arings. 
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SUPPLIES and tires—New fresh stock 
36x4  casings— $16.75; 36x4%—$19.75; 36 
New Hartford tubes 


ingston 1%” 
floating ball, single 
type, slightly used, $3.00; same as above, 
new $5.50; brand new 4 cyl. Heinze coils, 
$16.50; 4 cyl. Leavitt timers, $3.00. Send 


for big list. Automobile Appliance Co., 
1712 Michigan Ave., Chicago, Tl. a 
FOR sale, Locomobile, 18 inch ccpper 
tube boiler and burner, 2 cylinder steam 
engine. Complete outfit Al condition. 
Price $50. 1423 North Ave., Bridgeport, 
Conn. 

geet Saar side rings, all sizes, 90 
cents each. Cash with order. Prigge Bros., 
1412 | Michigan Ave., Chicago. 
“CARBURETOR Troubles Eliminated, 
gasoline purifier does the trick, catalog 
free. Hamblett, 10 Ellingsburg St., Low- 
ell, Mass. 
~ AIR Compressor for pumping tires in 
garage, $30. Hunter Dyar, Kenilworth, 
FOR Sale, Ford 2 cylinder automobile 
engine, complete with transmission, spark 
coil and carburetor, Al condition. Price 
$40. R. Roth, 1423 North Ave., Bridge- 
port, Conn. 

AUTO guaranteed tires. 28x3 $y. 85, tube 
xs 1.50, 


tube $5.60; 3 
These tires are all No. 1 free 


tube $5.75 
from flaws or blemishes They have the 
white tough tread. I am getting reorders 
from customers that have used them; the 


kind I want to sell. I ship on receipt of 
10% amount of order and allow examina- 
tion. Send for complete list. Vander- 
poel’s. Springfield. Ohio 


— Buick, Overland, E. M. F., Max- 
well, Air-Friction Carbureters, drive your 
cars three miles per hour on high. Much 
more speed; much less gas. Starts easy 
in cold weather. Satisfaction or refund 
money. Air-Friction Carbureter Co., Day 
ton. O. 


STEAM auto boilers bought, scld and re- 
paired. J. L. Lucas, No. 2 Fox S&t., 
Bridgeport. Conn 

500 NEW Pressed Steel Auto Frames, 
163 in. long, $10 each. Send for sketch. 
Lucas & Son. Bridgeport, Conn. 

AUTO tires mended in one_ minute. 
Write for particulars. M. R. Silvernail, 
Altamont ¥ 

FORD Automobile Owners. Send for our 
catalogue containing many useful ‘‘special 
ties’’ for Ford cars, which will save you 
money! Auto Improvements Co., 53-G 
Court _St.. Bristol, Rhode Island. 

FOR sale: Complete rear axle for light 
motor truck. Yuster Axle & Transmission 
Co., South Bend, Ind. 


MOTORCYCLES 


PREPAID Motoreycle Supplies. Send for 
catalog listing every motorcycle accessory 
All goods shipped prepaid. You will save 
money. Immediate shipment. Write a 
Postal now. Saufley Supply Company. 
Kansas Ci 


ains in second hand motorey- 
cles, Indians, Harleys, Thors, 
Excelsiors, and Merkles. Write for full de- 
scriptions. Howard A, French & Co., Bal- 
timore, Md. 

SEVERAL Wagner motorcycles for sale 
at a bargain. Write for list. Chas. Bell- 
mann, Balaton, Minn. 

IMPROVEMENTS in Motoreyeles and 
Darts wanted; send sketch. Sanders, 18 
Crilly Block. Chicago. 

A NO. 1 EMBLEM motorcycle. $160 
cash. Linden, E. 4th St., Cleveland, 
hio. 


DON’T throw away rim-cut tires. Send 
lie for Permanent Repair Patch. Automo- 
bile size, 25e. A. L. Ericson, Hector, Minn. 

WILL trade $120 I. C. S. Engineering 
Course—ten fine volumes, for Motorcycle. 

2 Lewistown, Montana. 

Ou TR Sidecars can be fitted to your mo- 
toreycle Write for list. Tlinois Motor- 
eyele & Accessories Co., 1835 So, Sawyer 
Ave., Chicago. 


MOTORCYCLE riders, get the Motorcy- 
cle Manual, 108 pages, magazine size. How 
a motorcycle is made and how to operate 
one. How to make adjustments and re- 
pairs; how to tour. Everything worth know- 
ing about a motorcycle. Cloth bound, 50 
cents, postpaid; paper cover, 25 cents. Mo- 
toreycle Manual, 51B Chambers Street, New 
York City. 

WANTED—Motoreyecle for $100 Type- 
writer. H. F. Boardman, 1 Circle Place, 
Hornell, N. Y. 

912 TWIN Emblem, never used, price 
5 Jce Beeler Wooster, Ohio. 

~ MOTORCYC LE Tire Bargains! & 
A. Prices Talk! Diamond, Goodrich, G. & 
J. and other Standard makes—Guaranteed 
—Gridiron, Basket and Bailey Treads 
3 $3.00; 28x2, ( 


20 
Guaranteed. Tubes priced proport ionately 
low. Shipped on approval. Don’t buy until 
you receive our price list! The Automobile 
and Cycle Company of America, Dept. A, 
1769 to 1787 Broadway, New w_ York City 


BICYCLE Tires: : We will ’ send a sample 
pair of guaranteed “‘Aladdin”’ bicycle tires 
prepaid anywhere in the United States upon 
receipt of money order for $4.50 Sample 
section for 2 cent stamp. Aladdin Rubber 
Works, 116 W. Market St., Indianapolis, 
Ind. 

FOUR cylinder, two-speed Pierce for 
sale—Entire machine in first-class order. 
Photo. $225. Owner has chronic appen- 
om Dr. W. A. Atkins, Rogersville, 
AMO. 


VINCENT Bros., Cleveland, O., will save 
you money on motorcycles. 


1911 MAGNETO Haverford Motorcycle, 
$125. Dahlstrom, 2809 Stevens, Minneap- 
olis, Minn. 


A. C. C. A. Prices Talk. Endless varie 
ty. Latest models. Every make—Indians, 
Merkels, Harleys, M. M.'s, hundreds others 
$20 up. Every machine guaranteed five 
years. Freight prepaid Largest and only 
illustrated Catalog published, sent free. 
The Automobile and Cycle Company of 
America, Dept. D, 1769-1787 Broadway, 
New York City. 

FOR sale. Harley-Davidson. Positively 
guaranteed. Good tires, Ninety-five dol- 
lars. H. G. Pruett, La Salle, I. 
WANTED 500 Motorcycles immediately; 
year, condition. We buy for 
ash! us make a cash offer for your 
motorcycle! A. C. C. A., 1769 Broadway, 
New York City. 

BARGAIN 1909 Armac Motorcycle in 
good running order, $65. A. R. Moore, 
Eustis, Nebr. 

WE ship on 3 days trial—Get our Bar- 
gain Sheet of used motorcycles—all makes 
and models—our method of selling 2nd 
hand mortorcycles makes buying safe and 
satisfactory—Write us _ today. Angsten- 
Koch Company, 348A W. Garfield Blvd. 
Chicago. 


FOR sale. Pierce single cylinder motor 
eyele; 1911 model, never uncrated, $150. 
Wiley Latshaw, Carlisle, Ind 

YOUR choice $75 Indian or Harley 
John Penner, Downers Grove, Til 

1910 M. M, battery, 3% h. p.. Al con- 
dition, must sell $85. J. Monson, Mi- 
nooks 


SUPPLIES—The largest. stock in Amer 
ica Immediate chipment Lowest prices 
A hundred new ideas shown in our big 
free catalogue P. Keller's big book. Care 
and Construction of the Motoreycle, our 
price lie The Motorcyclist. a dollar mag 
azine, trial quarter year, 25¢ Motorcycle 
Equipment Co., Hammonds sport. ¢ 

“MOTORCYCLE cases and tubes. Fully 
guaranteed Bailey type white tough tread, 
28x2% .30, tube $2.65, by mail $2.83. 
Send for complete price list I ship on 
receipt of 25% amount of order and allow 
examination v s, Springfield, 
Ohio. and Jacksonville. F 

MOTORC ‘'YCLE and Bicycle Repairing 
a 300-page book cf up-to-date practical in- 
formation Profusely illustrated. Price $1 
postpaid. Popular Mechanics Book Dept., 
Chie 

“DON’T buy a Bicycle Motor Attachment 
until you get our catalog and prices. Shaw 
Mfg. Co., Dept. 27, Galesburg, Kansas, 


50 GUARANTEED 1910-11 Standard 
make motorcycles, overhauled in factory 
ve you money on accessories. Send for 
bargain list Chicago Motorcycle Works, 
738 Sheridan 1 Road, Chicago. 
MOTORCYCLES cheap—50 secondhand 
motorcycles that must be sold to make 
room for new Shaw Motorcycles Send for 
special bargain list Shaw Manufacturing 
Company. Dept. 30, Galesburg. Kansas 
1912 MOTORCYCLE Manual, a cyclopac 
dia of useful motorcycle information. Com 
plete Trade Directory: Motorcycle 
Trouble ever bul How to 
Tour, et 125 page _ Mo 
toreycle Pup lis hing Co., 
New York 


AERONAUTICS 


WE are the largest, hence the best and 
cheapest. Everything for aircraft. For 
wheels, propellers, tanks, steering wheels 
control pulleys, aluminum fittings or what 
you need. Turnbuckles—all kinds and 
sizes. Rust proof, Curtiss type, $ per 
hundred. 8&8 stamps for sample. Farman, 
Wright or Curtiss running gears complete 
with tires, $48.50; shop blue prints of all 
standard machines $1.75 per set. Heath 
Aerial Vehicle Co., Chicago. 


CURTISS Military-type “‘Pigeon-tail.”’ 
Blue prints scale drawn with minute speci 
fication The only correct set on the mar- 
ket, also for Bleriot and Farman Machine 
Only $5 a set. Milwaukee School & Col 
lege of Aviation, Milwaukee, Wis. See 
our display ad on page 32. 

DISTANCE 4,200 feet. World’s record 
model, the “‘“Mann’’ monoplane (English). 
Every model actually flown a quarter mile 
in 60 seconds before packing. Absolutely 
unbreakable Price $7.50; Knock down, 
$ : supplies list free The English firm 
d Me leombe (branch), 2102 Seventh, Seat- 
tle, Wash. 

HYDRO-AEROPLANES built to order, 
or any other type aeroplane at half price 
and twice the value Our Basic Patents 
give you protection Milwaukee School & 
College of Aviation, Milw Wis. See 
our displ y _ad on page %2 

BLERIOT | type Blueprints Each set in 
clude four sheets, each sheet 21x30” and 
drawn to the scale of one foot to the inch 
Exhaustive details. Price $1.50 per set 
Aeronautical Eng. Co., 517 Crocker Bldg... 
n Francisco, Cal. 

AVIATORS wanted. We furnish compe- 
tent graduates a standard-type aeroplane, 
practically without cost. Milwaukee School 
& College of Aviation, Milwaukee, Wiscon- 
sin. See our display ad_on page 32 

THINK of it Some » prices on finished 
wood; Ribs—Curtiss, Farman and Dermoi- 
selle 24c each. Struts 38c Wing Bars 
5%c per ft. Any lengths All wood 
weather proofed. Bleriot, Nieuport or Mo- 
raine ribs, 95c. Wheels $4.75. Heath Ae- 
rial Vehicle Co., Chicago. 

MILWAUKEE School & College of Av- 
lation, Milwaukee, Wis., the oldest con- 
cern in the country. Backed by pioneer 
patents and seven years’ active experience. 
We give full value and real knowledge 
Just what you need. See our display ad 
en page 32. 

MODEL Aeroplane Bargains. 1/16” rub- 
ber, 2 feet lc, ball bearing shafts 2c 
Send 2c stamp for bargain sheet. T. W 
T. Aeroplane Co., 1038 Broadway, Brook- 

AEROPLANE supplies. es. We are the larg 
est aeroplane supply house in America. T) 
lustrated catalogue 5 cents. Raub and 
Longo, Columbus, Ohio. 

IMPROVEMENTS in Aeronautics want- 
ed; send sketch. Sanders, 19 Crilly Block, 
Chicago, 

BALLOONS and Parachutes. 


Catalogue 
free. Raub and Longo, Columbus, Ohio 
FOR sale, Wolverine Aero Motor. Good 
as new Aluminum carburetor, $200. A. 
Witt, 1241 Charlevoix St., Detroit, Mich. 
SEE what we say under “Patents.” 
Swift, Attorney, Washington, D.C. 
“NIEUPORT monoplane ‘glider Three 
large blueprints, $1. Wright Glider Blue- 
prints, 50c Aviation Directory, Law- 
rence, Kansas, 
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COMPLETE equipment for constructing 
Nieuport monoplane, $300. Supplies at 
attractive prices. Herbert C. Doyle, 321 
Lake Avenue, Rochester, N. Y. 

HOW to control an aeroplane. Price 50 
cents. Used successfully by the largest 
schools. Aviators Exchange, 58 W. Wash- 
ington St., Chicago. 

KITES! Conyne Kites, the best made, 
for amusement and advertising. Best 33 
in. amusement kite made, with 900 ft. of 
line, $2. Prepaid. 5 ft. kite, $5. 6 ft. 
kite, $6. 7 ft. kite, $7.50. Line $2 per 
spool 9x18 ft. Banner, blank, $4.50; with 
“ad” on, $6.50. Life size Dummy Trapeze 
Performer, lady or gent, $18. An aerial 
“ad’’ is just the thing for big days. Silas 
J. Conyne, 3508 McLean Ave., Chicago. 


OUR three-feot racer is guaranteed to 
fly 1,000 feet. Complete $3.40 express pre- 
paid. Twin propellers. Cheapes _ best in 
market. With patent winder, $°%. 
Aeroplane Supply Co., New York. 

SPECIAL, 24 in. Bleriot, $2. Postpaid. 
Guaranteed. Ontario Aeroplane Co., Os- 
wego, N. Y. 

“IDEAL” Patent Multiple Friction Win- 
der, winds both propellers simultaneously, 
saving one-tenth the time. 50¢ postpaid. 
Fibre Racing Propellers, 6 inch, 75¢ pair 
postpaid. Ideal Aeroplane & Supply Co., 
New York. 

“HOW to Become An Aviator;’’ the up- 
to-date book. $1 postpaid. Aviator, 66 
W. Erie St., Room 20, Chicago. 

OUR 1912 Wright Type gliders, $22, 
ready to assemble. Central Aeronautical 
Supply Co., 7116 Princeton Ave., Chicago. 


COMPLETE plans, drawn to scale, ac- 
companied by clear building instructions; 
—Wright 3 ft. biplane, 25c; Bleriot 3 ft. 
monoplane, 15c; ‘Cecil Peoli’’ champion 
racer (official record 1,691 ft.), 25¢. Send 
5c for our new 40 pp. illustrated catalog, 
most complete, including Rules for Model 
Contests. Ideal Aeroplane & Supply Co., 
8214 West Broadway, New York. 


GENUINE Curtiss aeroplane, complete 
$200. Four cylinder Curtiss motor, radia- 
tor, propeller, tank $500. Will ship ex- 
amination. Geo. Russell, 1368 Broadway, 
New York. 

CURTIS Hydro Aeroplane, advance or- 
ders taken now for plans, flying and build- 
ing instructions, 35c postpaid. Ready July 
lst. Ideal Aeroplane Supply Co., New 
York, 

THE World’s Best Propellers. Our aero- 
planes are very efficient. Hoover-Conrow 
Aeroplane Company, Atlanta, Georgia. 

~ BICYCLE monoplane’ blueprints, 30c 
each. Thomas Hofmeister, Raspeburg, Md. 
1,000 FT. RECORD Racing Monoplane 
30”x14"), Marvelous fliers. Special offer, 


T5c; regularly $1.25. Large catalogue free. 
Robie Monoplane Co., Williamsen, N. Y¥ 


MUST sell: Fine monoplane, 1911 cross 
country type Bleriot, two seater, six cylin- 
der 100 H. P. special built engine, full 
equipment of spare parts tools accessories 
and supplies. Entire machine but very 
little used and in first class condition, 
Reyburn, Jr., 5305 Delmar Boul., t. 
ready to operate upon assembling. <A. VY. 
Louis, Mo. 

WORKING Drawings and Description of 
Santos-Dumont’s monoplane or Wright’s 
biplane. Fifteen cents each, both for 
twenty-five.  Hibline, 708 W. Lafayette, 
Baltimore, Maryland. 

THE Benoist School of Aviation teaches 
students how to fly by allowing them to ac- 
tually fly with the instructor. The only 
successful school in the country. Address: 
University City, St. Louis, Mo. 

PATENTS secured on Aeronautical In- 
ventions. C, L. Parker, 910 G. St., Wash- 
ington. D. 


“VEHICLES of the Air,” the newest and 
only up-to-date contribution to the litera- 
ture of aeronautics, contains large working 
pians of all successful modern flying =. 
chines. This book of 500 pages. 140 half 
tone photographs and 130 drawings is the 
only book published containing every known 
fact of this interesting subject. Size, 9x 
5% inches. Price $2.50 net, postage 25 
— extra. Popular Mechanics Book Dept., 

hicago. 


GRAY Eagle Motors will fly your aero- 
plane. We allow free use of our Avia- 
tion Park and install a motor in your 
plane to prove it. You save money and 
we guarantee your success. Special motor 
circular for stamp. Forty horse, four cyl- 
inder, $485. Fifty horse, six cylinder, 
$675 complete. Visit our factory and avia- 
tion park before you buy your aeroplane. 
We build aeroplanes especially for exhibi- 
tion use. Learn to fly at our Aviation 
School; don’t enroll until you have visited 
us or received our school catalogue. Ex- 
panding Pitch Propellers manufactured by 
us are used by most all professional avia- 
tors. Special catalogue for stamp. Rubel 
Co., Louisville, Ky. 


BOOKS AND PERIODICALS 


TELEPHONE Troubles and How to Find 
Them. New 15th edition. Phantom cir- 
cuits and diagrams how to install. Price 
25e. Hyde & Co., 183 5th St., Milwau- 
kee, Wis. 

BUILD yourself a boat, a racing cat “Or 
speed launch. Send for catalogue. Yaeht 
and Boatbuilding Books. Rudder Publis). 
ing Co., 3 Hudson St.. New York. N. ¥. 


HAVE you read ‘‘How to Succeed?” *; 
is the greatest satire ever written on the 
get-rich-quick craze. 15¢_ postpaid, A. 
Ruhnau, Dept. 20, 280 Columbus Ave 
New York : 

STEEL Tempering Book for mechanics, 
and Mechanical Digest. one year, speciai 
Mechanical Digest, Grand Rap- 
als. Ich 


EDUCATIONAL AND INSTRUCTION 


HITTING the bull’s-eye in reading. Don’t 
buy a book till you know it is what you 
want. We loan you by mail books you 
may either buy or return. We plan you 
short reading courses free. Everbody gets 
personal attention. Self-help; business; 
health; recreation; house and home; agri- 
culture; economics and social problems; re- 
ligion; new thought; books for writers and 
speakers, etc. Standard beoks only. Ask 
for lists and Library Critie and state sub- 
jects in which interested. a Esoteric 
Library, 119, Washington, D. € 


TEXAS in a nutshell. A dictionary of 
information concerning the greatest state in 
the American Union. This book tells you 
all about Texas, its opportunities, re- 
sources, ete, Sent to any address for only 
25e. Lone Star Supply Co., San Antonio, 
Texas. 

BIBLE Keys—Unlocks all scriptures. 
1,200 pages—$1. Joseph Greig, Bellefon- 
taine, Ohio, 

IMMORTALITY Certain.  Swedenborg’s 
great work on life after death, 400 pages, 
fifteen cents, postpaid. Pastor Landenber- 
ger, Windsor Place, St. Louis, Mo. 


“CAMERA Work for Profit,” 25c. Na- 
tional Book Co., Collinwood, 0. 


NEW Book, The Solution of the Labor 
Problem, 10c. Jens C. Petersen, P, 
Box 1417, Butte, Montana. 


FASCINATING Books: “Cleopatra,” 25c. 
Catalogue for stamp. Paul J, Duff, 2713 
North Mozar t, Chicago. 

“SEND 50 cents fer a six months’ trial 
subscription to Ignition—the big monthly 
magazine specializing engine troubles. Ad- 
dress Ignition, 1257 Monadnock Bldg., Chi- 
cago. 

NEW Book, “‘Jane.”’ 10c. Catalog of 
books and den pictures free. Bond Pub. 
Co., A5, Columbus, O. 

FOR sale—New Werner Encyclopedia, 
25 volumes, $25. Henry Pety, Paulding, 
Ohio, 

MECHANICAL books, all kinds. Cata- 
log for stamp. Crescent Book Store, 32 
8. Halsted, Chicago. 

SEE Legal Aid Bureau's Advertisement, 
under ‘‘Miscellaneous.’’ Circular free. 

STAGE Pictorial Fascinating Magazine 
Footlight beauties. 1%¢ copy. $1.00 year- 
ly. 25¢ trial, 3 months. Stage Pictorial, 
1493 Broadway, N. Y. City. 


LEARN bookkeeping completely, thor- 
oughly, scientifically and practically frem 
an accountant’s standpoint by doing 20th 
century actual work in fifteen lessons by 
mail, requiring 30 days’ study, Lessons $1 
payable as you proceed. All material free, 
Memorizing antiquated, useless forms en- 
tirely avoided. Knowledge is power. Book- 
keeping properly understood increases op- 
portunities. Consider. Investigate. Begin 
“gr Austin’s Academy, Dept. 
Seattle, U. S 


“You receive Typewriter (six 
months) with my complete Business Mail 
Course, including shorthand, touch type- 
writing, bookkeeping, penmanship, spelling, 
arithmetic, business English. Graduates 
assisted to positions. Demand constantly 
increasing. Easy terms, low rates during 
May-June. Seventh year. Free catalog, 
write today. The Smith School, 49 Smith 
Building, Elmira, N.Y. 

PLASTER casting, ~ simplified instructions 
and outfit including model, mould, ete 
$1; make wall decorations, take a cast of 
your sweetheart’s face, Unlimited possibil 
ities. Write for information. Mahler, 117 
Russell St., Brooklyn, New York. 

UNCLE Sam is a liberal employer. Qual- 
ify for a Government position. We pre- 
pare you by mail for any Civil Service Fx- 
amination. Write today for free Booklet 
32. Capital Civil Service School, Washing- 
ton, D. 

CHIROPRACTOR is Mechanic of the 
Human System. Chiropractice easily 
learned. Course short, complete and in- 
expensive. Field unlimited and unopposed 
Financial returns large. Day and evening 
classes. Write for folder. Antigo School 
ef Chiropractice, Antigo, Wisconsin 

PARAGON Shorthand. Learned in one 
week. Valuable invention by expert stenog- 
rapher—Not by mere theorist. Writers in 
Government employ. Speed capacity beyond 
reach of the hand. Paragon Shorthand In- 
stitute, 1432 Camp St., New Orleans, La. 

GO on the stage. Vaudeville career of- 
fered you. Experience unnecessary. Free 
personal advice and assistance. Instructive 
vaudeville book free. Write today. Prof. 
La Delle, Decatur, Indiana. — 

LEARN show card writing. Big demand, 
Talent unnecessary. $30 course of instruc- 
tion now $5. Send today for particulars. 
Dellfield Co., Box 268, San Fernando, 
Calif. 


SCIENCE of Success. 120 pages, 

Satisfaction guaranteed. Book cat? 
free. Popular Institute, Englewood, Chi- 
cago. 


THE Progressive Machinists’ Manual. 
Vest pocket ready reference of most needle’! 
Rules and Tables, also valuable General 
and Economic information. List of repre- 
sentative shops throughout the country, 16 
Colored Maps. Blank Memoranda, etc. 
120 pages, size 5%x2%. Leather finished 
eovers. Price 35c. Cireular on_ request. 
Wm. Cuthbertson, 39 Springside Ave., 
Tiitsfield, Mass. 


GAS Engine Troubles and Installation. 
Cloth, $1.00; flexible leather, $1.50; Auto- 
mobile Troubles and How oA ‘Remedy Them. 
Cloth, $1.00; leather, $1.50. Eight other 
practical and_ reliable mechanical books. 
Send for circular. Chas, C, Thompson Co., 
Dept. C, 1126 S. Wabash Ave.. Chicago 

ENGINEERS’ questions and answers for 
license, by Hobson, for twenty-five cents. 
postpaid. Send stamps. Reilly's Book 
Store, Philadelphia, Pa. 


IMPROVE your English by securing our 
copyrighted booklet, Mistakes in English 
and How to Correct Them. Clear, con- 
cise, comprehensive, written by practical, 
experienced school men, ce 25¢. 
Schoolmen, Milton, Pa. 

LEARN writing motion picture plays 
Cemplete course of instructions, book 
form, $1. Guaranteed. Rufus Satter- 
field, 2006 14th St., S. E., Washington, 


RAPID Calculations, Bookkeeping and 
rxpert Auditing course. Send lic in 
stamps. Garfield Publishing Co., 1016 
Germantown Ave., Philadelphia, Pa. 
CROSS Real Estate Course, $3. George 
Winstel, 1624 Pleasant St., Cincinnati, 
Ohio. 


“BUSINESS correspondents earn fine in- 
comes Demand increasing. expert 
will train you personally. Special prope- 
sition to first 100 students. A. Owen Pen- 
ney, 604 11th Street, Washington, D. C. 
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PICTURES AND POST CARDS 


or refund your money. 


Lettering and Designing 


Correspondence School 
T 


IN connection with your clerical work we 


as manufacturers of atented TEN "beautiful post 


If you are one -of-the-want- ——— 
Club and exchange post - 


100 ‘words a minute with- 


of books and pic- 


POWER!! Success!! Possible in any ocen 


Taught exclusively by, Common 


The Sinclair School of Te ieph- 


TRADE SCHOOLS 


wanted for Government 


the superintendence 
lastructers obtainable 


E. Wolke, Murray Ave., 


TO MANUFACTURERS 


MANUFACTURERS—We 
i : distributers to the Great 


get ecards from everywhere. 
wanted for articles 


HAVE 
With the “Follow Them Up Yourself’ sys- 


Independence, Iowa. 


SEND 25¢ for 25 Post Cards and our 
catalogue, “with agents’ terms. A. S. Man- 
kin & Co., Alexandria, Va. 

POST C on Collectors. Get our Catalog 
of Lighthouse Post Cards. We have the 
largest assortment of these cards of any 
firm in the world We can also supply 
cards of Irish scenery, etc. Lists for two 
cent stamp, or send 25¢ for list and 12 
sample cards. The Lighthouse, Dept. P. M.. 
Linenhall Street, Belfast, Ireland. 


CAMERAS, PHOTO SUPPLIES, ETC. 


DEVELOPING and printing Brownie 
films, No. 1 and No, 2 developed, Se per 
roll. Velox prints, Se each. All other films 
lfc per roll. Velox prints, 4e each Har 
old R. Parmelee, 108 Calhoun 8t., Spring 
field, Mass, 


KODAK Films developed free. All prints 
to 5x7 size, 40 cents per dozen. Post Cards 
same price. Work guaranteed 20 ~years’ 
experience. Davidson, 15 MeVickers Thea- 
ter, Chicago, Til 

AMATEUR  photographers—make money 
taking portraits. Work for yourself Be 
independent. We help you. Professional 
secrets, retouching, ete., fully explained. 
Wells’ Studio, East Liverpool, Ohio 

MOTION Pictures taken to order-—Let us 
do your printing and developing Motion 
picture cameras. Printers and perforators 
bought, sold and exchanged. We teach men 
to operate moving picture cameras. Spe 
cial Event Film Manufacturers Co., 248 
West 35th St., New York City. 

FOR sale—One Al Vista Panorama Cam- 
era and Carrying Case. Takes pictures 5% 
in. wide and any length up to 9 in. C,. F. 
Smisor, 4167 Lake Ave., Chicago. 

AMATEUR photographers. Send 2c stamp 
for copy of monthly Exposure Guide. C. 
Dum, 74 Guilford Avenue, Columbus, Ohio, 


FOR sale. Graphic camera, pictures 15 
feeal-plane shutter, Zeiss anastigmat 
lens. Price $50. Sell for $35. Sample 
prints. Dr. Raiche, _Marinette, Wis 


PHOTOCRAFT Shop, Bellefonte, Va 
developing, printing, enlarging for particu 
lar kodakers. Send films for sample prints 
and price list 

“REDUCED rates « on amateur "finishing. 
Guaranteed high grade work, low in price, 
Prints or post cards from any film, 3c. 
Have had 15 years’ experience. Write for 
sample and prices, F. C. Hoyt, Sae 
City, sows. 

8x10 "AMERA with extension 1ixi4, 
cost $159, camera, lens, plateholders, tri- 
pod outfit for $60. J. O. Reed, Howe 
cave, N. ¥ 

LET Fross himself develop your films. A 
photographic expert of fifteen years’ prac 
tical experience, his personal § attention 
guaranteed Fross Quality Developing and 
Printing. Rolls, 5c. Prints, 3c to 5e. 
Standard 1 Photo 

FILMS developed 5e roll, Velox prince, 
2%x3%, 3c; 3%x4%, 4c; 
Weekly prizes given. E. Cline & Co., 638 
Race St.,_ Cincinnati. 

FILMS developed l0e pe per r All sizes. 
Prints: 2%x3%, 3c; 2%x4%, 
4%, 4c: 3%x5% and 4x5, Se On post 
eards, 5c. Prompt returns. Highest grade 
work. Send 2 negatives and will print free 
as sumple. G. R. Hoke, 1509 E. 63rd St 
Chicago. 

WE lwy y. and exchange -—Rargains in in 
Microscopes, Telescopes, Field Glasses, 
Cameras, etc. Bargain list free. Kahn & 
Co., established 1850, 26 John St., New 
Yo 


ipply Co 


MAKF money with your kodak or cam- 
era, any size, working for us in your spare 
time. Send 25e fur complete plans and 
working instructions. Standard Photo 
Supply Co., Dept. A., Chicago 
“NOTHING but highest grade of work in 
our developing and finishing department, 
Send film for development and 25¢ for trial 
order, six finished prints or postals Bar- 
gains in film and plate cameras, etc. Photo 
Novelty Co., Ellwood City, Pa 

LEARN to Transfer Photos to 
cases, chinaware, sofa pillows, etc 
execiient formulas and complete instruc- 
tens, 25 certs. P, Benson, Stewartville, 
Minn. 


CLAY Modeling, plaster casting, self | 
‘ teug sexes Simple idvanced, 
“ rept ing lessons and tools complete, FRAMES for post urds, make then 
$1.5 Modeling clay Illustrated circular yourself with r outfit $1 Unlimited 
4 sent. Dotson Studio, Reading, Pa capacity, simple operation, half cent each, 
$5 WILL furnish all books and thor- | retail finished 15¢ apiece. Send for free 
. ough! each you bookkeeping in 3 eeks ! graph of frame Mahler, 117 Russell 
C. Enkelmann, | St.. Brooklyn, New York. 
“ 164 Be t av., Springfield, Mass POSTCARD ¢ ectors ‘ ! g 
ma Easy to learn. Profitable work 
A Artist, 28 M Street, Tarrytown, N. Y ago view 1 lowe A ! EE 
Elite } ge, 3827 N 4 
bi FOR le reap for casi omplete ( t, Chicag 
te at - 
pi A POST Card ¢ Are erent 
i First } ed in the Panama Pacif Exposi ] 
4 rexa We will show you how t e your way 
on i Send two cent Calif 
FOR sale—International Corresponder Sea Wrane 
aan Reduct Francis Kearne IF you really w to exchange post 
t El |} I i try splendi Li ir 
SEE Legal Aid Bureau’s Advertisement, | yrateyon Club. Box 
> show you how to earn $10 to $15 per week | ~? “ Cal Post Card ¢ First 
1 hold you 1 D. ¢ 
k- vassir We 
pecialties, hav € 4 t I 
"4 t be carried mm your own home Sal 
to keep the factorjes arge profit nith's Sales Ag M 
Small capital 
as pyrighted) plans nd sworm statement eard with membe every re La 
i J. M. Pease Mfg. ¢ 555 Pease Bldg 4 teat. Sentherets G Tra 
Michigan St.. Brffal \ pi Gd 
~ YOU car | 
YOU can write 
es out knowing Shorthand. My new method gray f_ beautif 
t Abbreviated Longhand impler than t Three poses for 2 
g simplest shorthand, tried and approved by 814 phe Bile. 
g t 1 Your 1 ey back if not de tures free At ( A5, W Jeff 
i lighted Sample lesson 20c¢ Full particu- Ohio 
lars free Write todas A B. Weaver 
fourt Reporter, Dept. Buffal N. ¥ HIGH le pos f W 
e. Mass 
Write no RECEIVE be f é é | 
lit Sense Busine where Magazine and embe 1 
— International P Card Ex g Dept 
j TELEPHONI Practi Complete i G. I t, New York 
a struct y mail: qualific men for quicl 
lvancement PHOTOGRAPHS of le 
' ony. Cambridgeport, Mass only the best, enclose stamp f es 
ing EDUCATION Learn typewriting. See | Stating kind wanted D : P a 
what I y nder ““Typewriters.”’ Atchison pher MeV icke rheate ( 
“STAGE Beaut 24 ke 
i ta f Art Get 
MEN Gord Art Company, Dey S, New Yorl 
nz positi $80.1 mont Annual vaca- City 
tions Short 1 rs No “‘layoffs."” Com- 
mon education sufficient. Over 12,000 ay PANAMA-Pacitic Expositi Stic 
“aan pointments ming Influence unnecessary (two colors) all the rage Sample pack 
Farmers eligible Send postal immediately age, 100 sticke B t ‘ j 
 - for free list of positions oper Franklin | 2rd St Oakland, Calif 4 
ner Institute, Dept. B22, Rochester, N. NEW ork ew » 
In- AUTON vith | Landsman, 204 W. 23 St., New York 
a your ; f FIFTY new foreign members r May 
; the best h sist from Holland Mexic« India 
Free cago School of Motoring. Write for pa Membership 10 Travelers Pos Card 
ticulars. F. Fdwards, Inst., Dept. ‘‘B,”’ Club [08 Carroll Ave Chicag I 
ive 1619 Michigan Ave Chicago, Tl - 
"ASCIN NG yhotos of eautiful 
LINOTYPE instruction; day, evening ~ Real good Na 
courses: twelve weeks, $80: thirty weeks 4 rage 
$150. Empire School, 4119 First Ave., New Nov. ¢ i7th St., New 
ty “ Yor York City 
iis BE a ito expert. Fine positions oper 6 LOVELY P a pre gl fi l 
ne Easy work, big pay. We teach you at | ete., only 1 A, 
— home by harts, diagrams and model Louisville, Ky 
Hoe High + endorsements. Small payment to 125 CARDS ! Flowe hday 
= star Write for ] 12 hoe k—free Prac- cards, et All for 1 Hamme 1 « 
teal Aut 117 Pearl St New i) 17, Spangler, Pa 
25 en PHOTOS Pretty girls i ewitching | 
‘ West 73d St.. Chicag 
nook BEST ye The Hoosier Card Es ge, | 
gto Northwest Addres Lewistot Sales (Co., Haute, Ind — . 
Lewi M 
AGENCY Der 
mail or agents A. Owen Penney, 604 
101 llth Street, Washington. D. ¢ MAPLE Valley Card Exchange—Mer 
— p 50c yea The leading clut f the 
a SEE For Sale Patents Moll Berkshires Pittsfield, Massachuset 
20 NIAGARA Falls pest cards, 
COLLECTIONS 1 winter scene reproduced from photos 
firihed in finest art « Peak 
ro “BEST Colored View Post Cards. Histori 
Outfit for 6 accounts, 50 cents. Par ic worl 10 cents for 
ticulars free Bankers’ and Merchants’ , ect 
; Commercial Agency, ig Standard Card Co., Haverhill, Ma 
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) HEADQUARTERS for exchanging and WE will establish you in a splendid mail WRITE today for Plain Talk, 
selling second-hand cameras and lenses. order business of your own, with a new ar- to make $50 a week in mail 
Complete line of Kodaks, Century, Premo | ticle of remarkable demand, which we have | ness. A. Washington Herman 


ox Cameras sup) s. : A 
just brought out and control exclusively. | Spruce, Philadelphia, Pa. 


tells how 
order busj- 
Co., 3 


7 logue and special bargain list, “‘P.’’ Gloeck- OPERATE Hahn’s Premium Machi 
2 ' ner & Newby, 171 Broadway, New York | Pu making —_ » Box 663, Columbus, Ohio. | ret them gather pennies for you. The 
: y ONLY $240 will secure a substantial | best seller for cigars and candies. J, [. 
: PRINTS up to 4x54, 3c. Postals, 3c. Georgia possession which can eam very | Hahn, 1016 Germantown Ave., Philadel. 
cme: { Zadig, Long Island City, N. Y. large profits without requiring the atten- | phia, Pa. 
tion of the owner. Write for photos and | 
ODAK s 0 il, AD 
on mail or: wa trip offer. Geo. W. Deen, Box 520, 
ders. - Prints 2%4x3% to 3%x4% 4x ayeross, Ga, 
to 3%4x5%, ES M. Manning, Bos B. BIG profits: Open a dyeing and cleaning Press 
1062 Third Ave., New York City 
: - establishment, little capital needed. We MAIL 1 I ‘ee: 
GOING to buy a camera? Postal brings | teach by mail, Write for booklet. Ben. | , “ALZ order business, big money, no 
catalog and full information. L. J. Pea- Vonde System, Dept. C, Charlotte, N. investment, but postage and stationary; 
body, 278 Devonshire St., Boston. Ss complete method for stamp. P. Newn- 
~ FROM $7 to $12 daily, at home, in spare | ham, W aukegan, Tl." 


FILMS: “‘Ensign’’ Double Instantaneous 
Non-Curlable  orthochromatic, Better re- | “me, restoring faded colors in rugs and I MADE 
sults, longer guarantee. G. Gennert, 24 & | Catpets. No capital. Free booklet tells 
mast _lsth St., Dept. G, New_York. how. Wm. A, Eldred, Dept. 75, Detroit, 


$50,000 in five years with a 
small mail order business; began with $5. 
Send for free booklet. Tells how. Hea- 


“HIGH Grade Photographs. Copy any - Lockport, N._ 
z photo. Finished in handsome folders, MAKE $50 to $150 a month. Want act- SELLING out: Mail Order outfit, $2. 
zi $1.50 per dozen. Worth $4. McMillan | ive lodge man in every locality. To join Guanes Novelty, $10; Patented Puz. 
Art Studio, Vallejo, California. this Society. Carry its sick, accident, | 71. 7s Henry ” Reynolds 48 Least 

Geath Benefits. Get friends to join. Spare | 

BUSINESS OPPORTUNITIES time. Write. Box RI-295, Covington, Ks. 
- OUR mail order plans and _ specialties 
LARGE and small Business Opportunities ~ COIN money handling this fast selling spell easy cash for you. Adam Fisher 


article; everyone will buy and sales are Mfg. Co., 61-12, St. Louis, Mo 


in all locations; profitable legitimate in big. 100 per cent profits, Free proofs. Mfg. Co 


vestments our specialty; let us start you in | yohns Supply Co., Station S, 1403 John OUR Mail Order plans and formulas are 
business; state how much money you wish 
: | St., Cincinnati, O. winner Very small capital needed. Par- 
to invest and in what line; give references; | - ms a fre Birk Co., Peoria, Til 
no triflers. Addison, 2 Crilly Block, Chi- PUBLISH a magazine. Cost small. 
cago. Profits large. Sample and particulars 5c. i poo A today, free = on new 
BE your own boss. Start mail order busi- | Magic Syndicate, Big Flats, N. Y. $50 weekly. 
> y. ga Co, 
ness. We teach you. 20 years established. START a Mailing Bureau in your own | 4441 Philadelphia, Pa 
Everything furnished. **Starter’’ free. home, spare time. Full instructions, 10c. 
Krueger Co., Dept. 2B, 167 W. Washing- | F. C. Sammons, Parkdale, Ark. MAKE 300% profit, making perfume 


i $1.00 tells how. Reliance Supply Co., 
ton, Chicago. I L advice! Need any? Send data 
1 ae START a Mail Order Business of your and 25 cents. Legal Aid Bureau, Alliance, | ~ 


own. Be your own boss. I made $25,000 | Ohio. mon 
in two years, with ‘small capital to start. SEE what we say under “Patents.” | $200.00 weekly operating our Orizinal 
My booklet | foney Making Opportunities Swift, Attorney, Washington, D. C. “New System Specialty Candy and Pop- 
in the Mail Order Business’’ sent free. = — home 
Address, McKean, Dept. 375D, 2232 Eighth MAKE more money! Start mail busi- | corm Crispette Factories,” home or small 
Ave., New York. ness; operate “‘Silent Salesmen’’ system; | om anywhere. Opportunity _ lifetime; 


= = —_—__—__——— can be done in spare time and the possi- | 'coklet free. W. Ragsdale Co., East Or- 
~ WANTED—One man in each town in th the bilities are unlimited. But ‘don’t Soon ange, N. J. 


United States to learn shoe repairing by | any money in the mail business until you USE your spare time to build up a mail 


Bs our new machine methods. We teach you read ‘‘Booster’’ for ‘‘The Booster’ starts | crdcr business of your own. We help you 
y for small sum, then sell on long time pay- | you in business for yourself; puts you next | start for a share in profits. 27 opportuni- 
ments outfit of new and rapid shoe ma- | @the best money making prop sitions on | ties. Particulars free. Mutual Opportunt- 
chinery which makes it possible for boy to | earth—ones that get you the money. Get ties Exchange, Buffalo, N. Y 
do work while you boss. Quit slaving for | away from wage slavery! Send 10c for I WILL positivel oe pa 
ethers; enroll now. Remember only one | two months trial subscription. Booster | gesire, o how to st 
student and outfit to each town. Millions | Magazine, 360 Northwestern Building, | mail order husinecs, quickly 
of shoes repaired every day, don’t miss | Chicago, 
4 chance of life time to become independent | of sively, and sensibly. Not a get-rich-quick 
: on the smallest capital you ever dreamed ae woe Geeee unusual merit sup- | scheme; but good common sense business. 
‘ of. Plied direct, at first cost; thorough busi- Address: Expert, 404 Home Bank, Ballti- 
Box 315, Pine Bluff, Ark. ‘Vel? email 
PLASTER casting, instructions and out- | tected goods, owned and produced only — 
fit including model mould, ete., $1, Cast- | by us; ask details or send twelve cents 
ing from life. Send for information. Mod- istamps) for samples, ete a Pron. 
els for all purposes. Mahler, 117 Rus- | Bixby Publishing Co., Lock Box 134P, | 
sell St., Brooklyn, New York. Buffalo, N. Y. ~ BE a@ handeuff king; make big money on 
DON'T sink your own money busi- ANY ambitiovs man can add largely to - 


ness. We start you for few cents. Big | his income with a good mail order spe- 
profits, quick returns, selling our new | cialty as a side line, and can build up a 4 Springfeld._¥ fee ulars address, Bor 


window letters. Samples necessary to get | business of thousands of dollars if started ———— — 
orders mailed free. Standard Letter Co., | right. Write today for full explanation | FOR Rent—Two-story brick factory, 7500 
2498 Milwaukee Ave., Chicago. of high profit specialty, extremely small | *4- oe ‘nel Ng. J. A. J. Brun- 
GATHERING information in any com- Queens Trading Co., Flush “wi 
munity pays good money. All or spare ig, +s. = oO ) you give e ten dollars to own and 
time, traveling or at home. Easy work. BOOM your business by having a Chi- cheese “ ore by —- you can make 
Either sex. Booklet free. National Infor- | ago office also. Our mail service system | 510,000 to $30,000 establishing yourself in 
mation Bureau, Station A12, Columbus, | Makes it very easy and inexpensive. Fully | Proetically = 
% Ohio. explained for stamp. Model Service Sys- | c@pital needed. Legitimate, high class. No 
ERTISING pencils busi | tem._538_S8. Dearborn St.. Chicago, Ill. | mail-order scheme. Dept. W.. Portsmouth 
SING pencils are business get- | Mfg. & Sales Co., Portsmouth, 
Eh Extra fine quality, 100, $2.50; 1,000, QUIT hard work and impossible propo- 8. — . : ~~ 
‘Si 7 , sitions! Start a business of your own— MeCURT AIN, the Coming City of “‘Okla- 
Write for samples. Arthur E. oan 
Atchison, 112 N. LaSalle Street, Chicago. make more money! Selected Opportuni- homa—Opportunities are open for ambi- 
r : - = ties’ contains the best Mail Order and | tious young men. Write to-day for a 
zy “WANTED salesmen or mechanical engi- agency propositions on earth. Write for | folder. Fifty Thousand Club, McCurtain. 
ce a boiler room practice to | free literature. W. H. Smith Company, GOOD Results—Greatest Mail Order 
orce owers = reg- “olumbus, Indiana. Magazine published. Some say it’s worth 
= ors _on ibera Exe ENUYCLOPEDIA Business Opportunt- $10.00 a copy. Others call it ‘The Help- 
rienced Turbo-Blower Co. 32 Chure’ ties, 3 volumes. 668 ways to make money, | ing Hand. Two months trial lie. 
Street York 9716 formulas, ete. Price $3.00, yours Publishers, 2014 W. 25th St., Chicago 
- ~ = - | Sl. ineluding copy of Mail Dealers & | ~ $1,000 YEARLY profit from your back 
$ DOLLAR $ Getting $ Secrets $. Send | Agents Directory. Where to buy 2,000 ar- | yard. Complete plan (170 pages), illus- 
10 cents at once for my six valuable trade | ticles wholesale. Circular free. B. P. | trated, and a profiteble mail-order prope- 
builders; start a profitable business of your | Newnham, Waukegan, TIl. siuson, $2. Free for six stamped envel- 
own and make more money. Satisfaction ““MAKE yourself independent by silver- | opes addressed to mechanics and Ite. 
fuaranteed or dime refunded. G. Edward ing mirrors. Send for booklet. M UK. Particulars fee. Popular Institute, En- 
Harrison, Baltimore, Md. Thompson Co., Dept. K, Akron, Ind.’ gleweod, Chicago 
$2.00 WILL stock and start you in a FORM a corporation—Congress Law for | SELL your formulas, ideas, plans and 
Profitable Mail Order Business ; Igt me tell | D. C. and all States; cheap. Raise money | knowledge by mail. Some make $1,000 
you how. William. FE, Hinds, 354 Ogden | easily. U. S. Legal Corporation, Wash- | monthly. Instructive booklet for stamp 
Ave., Jersey City, New Jersey. ington, D. C. Representing $1,225,000,000. | Information System, 271, Marietta, Ohio. 
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‘ 
SEE metalizing ad under Miscellaneous. DIAMONDS, WATCHES, JEWELRY SALE OR EXCHANGE 
Send at cnce fer booklet. 
—j,000 SHOW Cards sold first week in GENUINE, Perfect Cut Diamonds can AUTO engine, 3 cyl. 12 H.P., $75. Ma- 
bi siness. Catalog free. Popular Show | now be purchased direct from the importer | rine engine, 3% H. P., $25. Gies Reverse 
Card Co., Desk JB, 1235 Michigan Ave., | 4t 15 per cent less than wholesale, or | Gear, $10. Auto running gear, frame and 
Chicage about half the price of retail jewelers. springs, $35 Electric whistle, $3. Wil 
= : m ; Here are 5 lowest prices in the world: trade for late model motorcycle in geod or 

under Ald te karat, $8.25; %4 karat, $17.50; karat, | der. A. Springfield, Osceola, Mo. 
rn le 4 s. free. 


50. of lat- 
SEE For Sale Patents. Moll. est styles, all solid gold mountings TWO Victor Gr aphophones and one forty 


VE Help Raise Capital at once to start | to choose from adies’ Engagement ring, — ae ee oe ee 
you in retail—manufacturing—patent —real 1%, karat diamond, special price complete | ° ine ngines All brand new. E. F 
estate—mail order or any legitimate busi- $10. Gentlemen’s ring, special with % Kuhn, Dunlap, Til. 
ness by means of “Our Practical Method.”’ 


karat diamond, complete $12. A_ written AY 


ne Y » d single de ds 
Particulars free. The Business Aid Co., TORCYCLE and single cylinder Old 


04, Detroit, Mich. contract to refund your money, with every mobile to trade for auto. E. F. Kuhn, 
diamond. We ship C. 0. D., privilege of 

Sh n Salary yick up $1,5 inati io 
 ddivional from corre- — lished “SAN To’ electric vac. cleaner, value 
spondence. My book tells what’s news, how 


$130, or handpainted china for Victrola 
to get it, where to sell. Newspaper direc- years. JL. & Dept. 
tory included. No correspondence school | 8. State St., Chicago, 1. See our dis- 


in good condition, diamonds, or what have 
you? W. E. Mory, 4855 Fulton S8&t., 

expense; only 50 cents. First sale — play ad on page 145, Chie ago. 
vestment. Morris White, Station 50, De- VERY 
a Mich. EVERY BODY S what? Interested and $125 ‘ELECTRIC vacuum cleaner, cheap, 
og oe oe pleased with our new stick pins for gentle- | or will exchange for serew cutting lathe. 


- . men and ladies. Oxidized silver or gilt | Gilbert MeClure, Van Wert, Ohi 
rovelty, household or mail order article? e, n ert, ilo. 
If so, patent it through me and start in finish, 4 designs. Daisy, Elk, Flower Girl 


siness with it. I show you how; Book | #% Stork, Introductory price 15 ets, each. PATENTS FOR SALE 
ow ‘5 Sanders, 53 Crilly Block, Chicago. _ 2 for 25 cts. All 4 for 50c postpaid, You 
INDE! INCE and fortune quickly at- | Pay 50ce and T5e each elsewhere. The En- PATENT right for 


sale. Combined corn, 
bean and potato planter. First class prop- 
csition for manufacturing concen, Call 
15 JEWEL Elgin or Waltham watch in | 4"4_ see for yourself. Evenings 7 o'clock. 


tained in the Manufacturing Mail Order | ‘e*Prise Company, 204 Woolner Bldg., Pe- 
Business. I furnish Formulas, Manufac- | oria, Tl. 

turing Processes and Trade Secrets in - 
lines. Sold under positive guarantee; 


years’ practical experience. Levision three ounce silverine case, open face, $6.45 C. Hansen, ASS Warren Ay ve., hicago. 
improvement of Formulas and Processes— and 17 jewel for $7.50. Richardson, Jew- ~~ $100 CASH buys Patent No. 750,979. Im- 
reduction of eler, Caldwell, Kansas, provement on Circulette Heel Protector, 
let, "Formula, List and Valuable Informa- WATCHES for sale at rock tem | Address Kaestner, Wayzata, Minn 
tion Free. 2 Cummings, Ph. D., 127 prices Don't buy a watch until you have 


FOR sale or royalty: Revolving cake cut- 
ter. Pate 7 
Siumpf, 


Standard St.. a. yracuse, N. obtained my prices. L. J. Mathewson, 
WE start you in a permanent business Waubay, S. Dak. 
with us and furnish everything. We have 


new easy selling plans and seasonable lead- MECHANICAL ENGINEERS VALUABLE Patents—Automatie rocking 
ers in the Mail Order line to keep the fac- 


t No, 825,775, for particulars E 
3340 Boulevard, City, N. 


chair, automatic razor strap,—make cash 
tories busy. No canvassing. Small capital. nein pe : 2 y offer. Peter Alp, inventor, 334 East 40th 
Large profits, Spare time only required. ATTENTION, Mechanics, don’t experi- Street, New York 
Personal assistance. Write today for (copy- | ment, have engineers experienced, all ry 
righted) , Dians. positive proof and sworn | lines, make your drawings, blue prints, de- “PATENT for sale. Double ladies’ hat 
statense i Pease Mfg. Co., 541 }| velop your ideas, secure your patent, Jow- | Pin with safeguard. Patented Feb., 1912. 
Pease ide. Michigan St., Buffalo, N. Y. | est cost. Particulars for stamp. Commer- Very practical. Stransky, 759 N. Sloan St., 

BE independent. Start Money Making | cial Drafting Co., 629% Main St., Evans- Philadelphia, Pa. - 

Mail Order Business at Home. New chem ville, Ind. FOR sale. Horse shoe patent, 2537 “Bo. 
ythi furnished. Only sma rapita “hicage 

MACHINE designing, ideas developed, Hals ted St.. Chicago 

how. W. P. Miller Co., Box 254, Muske- | Rates reasonable. E. B. Stauffer, Ephrata, 20,387, ISSUED March 12, 1912, Cash. 

gon, Mich Pa. L. Greene, Cleghorn, Iowa, 

HA\ i you anything to advertise ? Our MACHINE designing a specialty, ideas A RARE chance for man with moderate 
sook tells developed, working drawings, calculations, capital to start in profitable metal mfg’r 
Tor "ive. reWorth.” estimates, patterns, models, experi- business. A necessary tool for automobiles, 
free. “Correspondence invited. "Mansa mental work. C. B. Yoder & Co., Con- | motorcycles, aeroplanes, etc. Tool endorsed 
Advertising Agency, 455 Franklin Bildg., poy neem, 4236 St. Louis Ave., St. by users. $5,000 will buy patent and 
Chicago. culs, Mo. start business if meaning business. C, P 

INCORPORATE your business under Ari- Bronson, Corning, 
zona laws, Cost small. No franchise tax. BLACKSMITHS CURIOSITY kills dogs. If you are not 
Stockholders exempt from corporate debts. curlots and want a good patented metal 
Securities. I GUARANTEE with Toys Modern Meth- specialty, can be use for mafi-order, 


Company, Box D488. Phoenix, Arzona. ods on Steel Work, you can do all hard | agents, or sold to the 


hardware trade, 


FREI ie jobs easy. All welds will be solid, and write to T. W. Moll, 2166 W. 85th St., 
thing TE sample goes with Gret etter. Some- all tools tempered to a standard, by col- Cleveland, Ohio. 
from $1 to $100. Nice Pleasant PN wing ored tempering charts. That means better PARTIES interested in the only patented 
Big demand everywhere. Write once for | Salaries and better positions. au for one | Sanitary Public Drinking Cup correspond 
sree an and Sales | dollar. W. M. Toy, Sidney, Ohio. with inventor. A. Hartman, P. O. Box 
N. ileago Ontario, Calif 
I WILL ‘start you earning $4 dally at WATERPROOF CANVAS FOR sale outright, U, 8. Patent No. 
home in spare time, silvering mirrors: no 1,003,203 Automatic Poultry Duster; make 
booklet, FLAX Waterproof Canvas, suitable for | cash offer. F. H. Goodspeed, Sebastopol 
ng plans o G. F. Redmond, lighter ccvers, tarpaulins, boat covers, Calif. 8. Bor 17 
hatch covers, side-cloths, sail covers and 
LEARN the truth about Mail Order Busi dock | covers. Send for sample and free FOR | Sale. Patent No. 1 991,921.  Auto- 
pers fore busing Important | particulars, A. Box | mobile Faucet. $200, Tertram 
Order Library, P. Tompkinsville, New 1579, "New York. = 
York. HARDWARE Specialty, . Patent 
PATENTABLE ideas wanted—Send for 3 CEMENT = the world. 
free books. Richard B. Owen, 30 Owen = — 
lig. Washington, D. € IF you want the best information on ce- | G. Rust, Dallas, Texas 
> — - ment and concrete construction, subscribe 
POSITIV ELY best ribbons, three, $1.10. | Concrete, leading cement and concrete ~ OUTRIGHT or royalty. Vacu-m tor for 
See what I say under ‘‘Typewriters.’’ Atch- monthly Sample copy, 10 cents. Yearly vacuum cleaning. Attached to water pipes, 
is subseription, $1.00 Concrete, 135 Newberry no moving parts and but one adjustable. 
TS secured—C. L. Parker, 910 | Bldg., Detroit, Mich. Detailed description on request. P. 0. 
shington, D. _ ©. — Box 152, Springfield, Mass. 
COLLECT MONEY, by a_sure, simple, “ns i i 4 EVERY lathe needs one of these high 
building stones Directions and license 
381.000 to $5,000 a year. | fifiy cents. William Barten, Gordon, Nebr speed centers, U, S. Patent allowed re- 
trt ive beak Pg cently. What offer, outright or otherwise. 
National Collectors Ass’n., Long’ Street, DUPLICATORS AND DEVICES 5. Gutterside, Dudley 
Newark, Ohio. peg, Canada. 
MALALANE Duplicator. Peer of dupli- PATE \T for sale—Nut-locking device, 
FINANCIAL eating devices. Cheapest. Indestructible. | No. 1,016,147, issued January 30, 1912, 
Ask circular. Malalane, 222 Southern will lock and securely hold nuts in posi- 
MONEY wanted in amounts $100 to | Boulevard, New York. tion; simple, easily operated and _ inex- 


$5,000 on Nebraska Farm Mortgage Se- pensive, Box 144, Artesia, New Mexico 


ity Bot . HOW to get a Hektograph that will make 
curity, at 6%. Complete abstract furnished 130 copies i 10 catumient tebine size, $2.00 FOR Sale—U. 8. Patent No, 986,289 fe 


r 
viding means Rion Hoe!, 


and loan guaranteed by us. Matteson Write for circular. Heyer Duplicator Co., door and sash } 
Chicago. 444 Hubbard, Detroit, Mich. 


Mortgage Co., Benkelman, Nebraska. 118 No. La Salle St 


L 

4 
best 
from 

“Box 
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AGENTS WANTED 


GREAT Suit Offer. Write us for start- 
ling offer on a suit for yoursclf, and outfit 
of samples, -styles, etc. Only one suit of- 
fer in your town. We want you for agent 
so we can turn over all orders in territory 
to you. You get big business and easy 
money. Even new agents make $40 a week. 
If you want great suit offer write today or 
someone may get in first. American 
Woolen Mills 7 Dept. 119X, Chicago. 


BEAUTIFUL Embossed Gold Window 
Letters make 1,000% profit without expe- 
rience. Signs always needed. Ours last 
for years. Rock bottom prices. Essentials 
to work with mailed free. Embossed Let- 
ter Co., 2494 Milwaukee Ave., Chicago. 


HERE'S your opportunity, flat iron 
shoes, Milwaukee fruit jar holder and 
opener, Umbrella clothes bars, keyless door 
locks, Waterproof dustless rugs, Household 
specialties, also Titanic ocean disaster book, 
price $1. Large commission, start now. 
Send for samples. $5.00 and expenses 
daily easily made. Dexter Supply Co., 508 
8. Dearborn, _Chieago 


sales guaranteed. | Sample free to 
hustlers. Men buy on sight. Only device 
that scientifically hones and strops any ra- 
zor—old style or safety. Gives correct di- 
agonal stroke. Famous Rubirundum Hon- 
ing Strop in every machine. Sold on mon- 
k guarantee. 100° profit. Write 
quick for particulars. Sales Manager, 709 
Victor Bildg., Canton, Ohio. 

MAIL order business in its true light is 
what you must know, to be saved from 
costly experiments and losses. Sefore 
sending money to promoters for ‘‘outfits’’ 
or other schemes, send 25c for latest num- 
ber ‘Mail Order News and Cash Buyers’ 
Directory.”’ oldest and largest magazine ex- 
clusively devoted to mail order business. 
Tells Truth, keeps you Posted, exposes the 
fake promoter, contains Original money 
making information. Has no axe to grind, 
renders impartial advice. Loans to its 
subscribers books and plans sold by pro 
moters at big prices. Contains large month 
ly lists ef agents and mail buyers. Send 
quarter Now. No free samples. ‘Mail 
Order News,”’ Fishkill, 


THERE are hundreds of small towns in 
your vicinity to which you could sell either 
a hand-drawn or horse-drawn Chemical 
Fire Engine and thousands of factories. 
country estates and other buildings which 
should be protected with hand fire extin- 
giishers, or other apparatus we make. No 
“‘piker’’ business but dignified; no capita! 
or previous ‘experience required; liberal 
commissions and exclusive territory if you 
write now. Ajax Fire Engine Works, 95A 
Liberty for’ 

THE profits are large, the work easy, 
the time ripe. Embossed gold window let - 
ters sell much better aud cost less. Write 
for free mounted sample and special prop- 
osition. Everlasting Letter Co., 2461 Mil- 
waukee Ave., Chicago. 

NEW suit offer. Send name and address 
for wonderful suit offer and outfit to start, 
samples, styles, etc. We want live agents. 
Can make $1,000 to $2.000 a year. All 
business your territory turned over to you 
We pay all express charges. Only one suit 
offer in your town. If you want a suit 
write quick before someone else gets the 
prize. Paragon Tailoring Co., Dept, 119X, 
Chicago, Til. 

AGENTS—Our specialties are rapid sell- 
ers; our co-operative plan a winner; cata- 
log free. Sample and plans 35c¢, worth 
$5.00 to live ones. Order now, secure ter- 
ritory. Dixie Distributing Co., Box No. 
788, Jacksonville, Florida. 

AG and mail order men: introduce 
our Aluminum Antiseptic Telephone Mouth- 
piece: 667 per cent profit; exclusive terri- 
tory; send 18 cents for sample; Niagara 
Stamping and Aluminum Company, Buf- 
falo, N. 


BRUSHES. Hale & 


= 


Kavanek desire 
hustling Brush Agents to sell their high- 
grade Sanitary Household Brushes Big 
profits. Permanent agency. Write for cat- 
alogue and price-list. Hale & Kavanek, 
New Britain, Conn. 


SIGN painting agents. 1,000% profit. 
Best and cheapest window letters made. 
Mounted sample free. Success positively 
guaranteed. Goodwin Letter Co., 2467 
Milwaukee Ave., Chicago. 

AGENTS on salary or commission. The 
greatest agent's seller ever produced; every 
user of pen and ink buys it on sight; 200 
to 500 per cont profit; one agent’s sales 
amounted to $620 in six days; another $52 
in two hours. Monroe Mfg. Co. X, 6, La 
Crosse, Wis. 

AGE NTS—Both sexes —experience unnec- 
essary. 400% profit. Gliding casters. New, 


Se set. Save floors, carpets. Sell thou- 
sands, 10¢ set. Child can attach. Sam- 
ples dec. 


Evergrip Co., Dept. I, 22 War- 


ren St., N. 


WANTED one good man in each town to 
take orders for men’s tailoring; beautiful 
styles; very low prices; orders come easy; 
high class, permanent business: fine prof- 
its; $10 a day and up; no money or expe- 
rience needed. We ship on approval ex- 
press prepaid, and guarantee perfect fit. 
Write for free sample outfit and inside 
price on suit for yourself. Banner Tailor- 
ing Co., Dept. 540, Chicago. 

HAVE you ever sold sign letters? Big 
profits and immediate cash returns. Get 
our samples and prices. Chicago Letter 
Co., 2400 Milwaukee Ave., Chicago 

WE eapitalize our aceuts. We ex extend 
them credit. Our line is in immense de- 
mand. Lazy agents make their $15 per 
week and up. Hard workers are good for 
$50, $60, $75 and up. Surely you are as 
good a man as the other fellow. If you 
write—right now, you'll get started right-—— 
right now. American Aluminum Mfg. Co., 
Division 7, Lemont, II. 

AGENTS get the money with our new 
automatic razor stropper; finest ever in- 
vented. Easy seller. Satisfaction guaran 
teed. Write for terms. Auburn yply 
Co., Dept. A, 7746 Peoria St., Chicago. 

AEROPLANES. Dynamos, Electric Fans, 
Picture Machines, Mechanical Toys, at half 
price. Catalogs, 300 illustrations with your 
hame on. Samples and particulars free. 
Murphy Company, _Norwalk, Conn, 

AGENTS, 98 of every 100 ~~ start with 
us succeed. Others get money back. Sell- 
ing finest window letters made is easy with 
mounted sample we mail free. Demand 
big because of superior quality and low 
prices. Johnson Letter Co., 2489 Milwau- 
kee Ave., Chi 

AGENTS: $55 a week for 2 hours work 

a day selling wonderful new household ne- 
cessity, new selling plan with free advertis- 
ing does it. Collette Mfg. Co., Box 1, 
Amsterdam, N. Y. 
Portraits 35c, Frames 
Sheet Pictures lc. Stereoscopes, 25c. Views 
le. 30 days’ credit. Samples and cataloz 
free. Consolidated Portrait Co., Dept. 
119X, 1027 W. Adams St.. Chicago 

AGENTS—Our new De Luxe Steel Man- 
tle Burner. Fastest seller on market, fits 
all lamps. Converts kerosene into gas. 
Smokeless, odorless. Gvaranteed perfect 
white light. Sample burner postpaid 
Lyndhurst Burner Co., Dept. B, Ly 
hurst, N. J. 

SALESMEN wanted: A reliable, 1 perms 
nent business, selling Koeth’s Kombination 
Kit, the most wonderful tool ever invent- 
ed. Six pairs drop forged tool steel jaws, 
one pair handle makes pliers, pincers, 
punches, wrenches, etc. Invaluable for 
mechanic, farmer, chauffeur, handy man. 
Currier-Koeth Mfg. Co., 52 West Street. 
Coudersport, Pa 

$61.50 WEEKLY, 


introducing and sell 
ing Gas Light Burners for kerosene lamns. 
Beautiful light. No chimney or mante! 
Nothing to get broken or out of order. 
Won’t burn out. Will last for years. Low 
price. Easy to sell. 200 per cent pro‘t 
Samples free. Why not try one on your 
lamp? Luther Manufacturing Co., Dept. 
105. Cincinnati, O. 


“EVERYBODY'S doing it now.  Wonder- 
ing if they need new signs. Le there first 
with our free mounted sample. Tt makes 4 
hit. We have the goods. No experience 
necessary. Attractive Letter Co., 2451 Mil- 
waukee Ave., Chicago. 


AGENTS. The Ideal Mail Box is the 
best sanitary mail box manufactured New 
idea patented. Unlimited opportunities for 
bustiers, Many other patented up-to- -date 
specialties Write for free catalogue At- 
wood Mail Order Co., Melrose, Mass. 

WANTED—Men and boys. with mechan. 
ical ability to sell and put on our No-Slam 


Outfits for screen docrs. One outfit and 
particulars to agents, 5c. Satisfaction 
guaranteed King Mfg. Co., Chicago. 
SLIP Easy combination collar fastener 


and tie slide, saves the temper, tie and 
collar. Appealing article of necessity ap- 
reciated by every man. Once used always 
worn, Sample lic. The Chamberlain Mfg. 
Co., Vermont Ave.* Lynn, Mass. 

WE manufacture four fascinating game 
boards; 150% profit; orders repeat; best 
side line with cigars, candy, ete Particu- 
lars. Bechter Game Co., Independence, 
Towa. 
“JUST out Moving picture postcards. 
Scientific curiosity amusing to young and 
old. Everybody buys that sees Agent’s 
sample lic. 6 different, 50¢ postpaid, M 
© House, Delavan, Wis. 


WANT men and women to sell Peerless 
Gas Flame Covers, house to house, (Cost 


30¢ per set, sell for $1.00 per set. Write 
for circulars.  E, Levinstein, 72 W 
Adams St., Chicago. 

SELL **“Modern-Make’’ Self- Heating 
Trong and househcld specialties, Big de- 
mand. Daily profit, $6 and up. Get sam- 
ples. Write for Cat. “P” and territory. 
Modern Specialties Mfg. Co.. Goshen, Ind. 

AGENTS. 50c¢ worth Guaranteed Sign 
Letters gives you $5 profit. Instantly put 
‘mn by anyone, with kerosene and_ roller. 
free. Success gua-anteed or money 
back. Embossed Letter Co., 2562 Milwau-’ 
kee Ave., Chicago. 

AGENTS to take orders for Visiting and and 
Business Cards; large commission: outfit 
free. Forman Printery, Waterbury, Conn 

AGENTS wanted everywhere for special 
and standard articles. Drop us a card. 
Particulars free Hopkins Supply Co., 
Greenville, Pa. 

AG ENTS, | make big money, pi 
portraits, 30c: frames. Ite Copy- 
righted Negro-Religious Art Pictures, 5e. 
Free catalog. 50 days’ credit. Peoples 
+ a Co., Dept. O, Station U, Chicago, 


AGENTS—The new Kleen-Eze outfit. 
200° profit. Eight combined cleaning uten- 
sils. The wonderful worker. A fortune for 
live agents. Write today. Charles Krebs, 
Secretary, 2268 Archer Ave., Chic 

SIDE line for agents—Outfit free. ~ Why 
not take card orders, too? Calling, busi- 
ness cards. Big demand. Easy sales. Lib- 
eral profits. Premiums given. Write now, 
Fastabrook, 514 Hathaway Bldg., Boston. 

AGENTS. Our Guaranteed Sign Letters 
cost you 2c, sell for 25c. Instantly put 
up by anyone, with kerosene and _ roller. 
Samples free. Success or money back <3 
Letter Co., 2497 Milwaukee Ave.. Chicage. 

WANTED—An intelligent person to sell 
high-grade household specialty. Write to- 
‘iny for free particulars. H. V. Lamdstrom 
Co., 527 S. Second St., Rockford, Tl 

SALESMEN and agents write for our 
money-making offer. Selling oil direct to 
auto owners Big profits. Easy sales. 
Weisman Mfg. Co., Marshalltown, Towa 

$2,940.00 MADE by one concern, Me- 
Cullough made $420.00 in one week selling 
our bottling outfit to hotels and saloons. 


Big money. Free sample Write. Simplex 
Mfg. Co.. Dept. C, Kewanee, Til 

~ FAMOUS Cyclone Clothesline every 
housewife buys Big profits guaranteed. 


Agents write for profit sharing p!an. Fuwl- 
ton Bell Company, 2 Rector Street, New 
York. 

AGENTS make big moncy selling ovr 
new window letters for office and store 
windows, glass signs, ete. Write today for 
free samples and particuh rs Reliahle Let- 
ter Co., 2599 Milwaukee Ave., Chicago. 

AGENTS can make 1,000% profit selling 
our new gold letters for window signs. 
Easily applied. Semples free. Thomas Let- 
ter Co., 2532 Milwaukee Ave., Chicago. 
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AGENTS, both sexes. One in each town. 
100% profit, Permanent income. One pur- 
chase means another. Most beneficial 
powder shampoo. Torda Chemical Co., 
Whitestone, N. Y. 
“AGENTS have steady income selling our 
new changeable signs; gold and silver let- 
ters; in demand everywhere. Catalogue. 
Climax Novelty Co., 452 Gay Bldg., St. 
Lovis. 

DON’T slave for wi ages. Earn $5 to $15 
daily. Be your own boss; we show you 
how. Particulars free. Chas. Specialty 
Co., Greencastle, ,Pa. 

AGENTS, men or women, new fast sell- 
ing wonderful 10 cent article, 300% profit. 
lnvestigate. Sample postpaid 5 cts. Sim- 
monds Mfg. Co., 1269 Broadway, New 
York, 


}ENTS, sell to saloons—Machine sold 
like whirlwind last season. 100% profit. 
Free sample and course in salesmanship. 
Only two sales a day means $15 a day for 
you. It’s easy. Write Simplex Mfg. 
Co., Dept. 3, Kewanee, Ill. 

WANTED— Active man in every locality. 
To join this Society. Carry its sick, acci 
dent, death Benefits. Get friends to join. 
Spare time. $50 to $150 a month. Write. 
Box RK-293, Covington, Ky 

AGENTS make 500% profit selling our 
gold window letters, novelty signs and 
changeable signs. S800 varieties in cnor- 
mous demand. Catalogue free. Sullivan 
Co., 1238 Van Buren St., Chicago, TL 

ORE-SOLVENT Big profits. Bonan- 
za. Nine years best Hand-soap. Now big- 
gest cans. Value defies competition. Free 
samples. Utility Co., Manufacturers, West 
4ith St.. New York 


REPAIR auto tire puncture one minute. 
Agents. Free booklet. Write us. Big 
seller. Lawrence Specialty Co., Dept. B 
423, Petaluma, Calif. 


“AGENTS, when you get through hand- 
ling cheap propositions and want something 
right in Vacuum Cleaners, write Jaeger 
Bros. Mfg. Co., 1105 Heyworth Bldg., Chi- 
cago 

AGENTS—Make $5.00 daily taking or- 
ders for door plates, name plates, house 
numbers, signs, etc. Samples free. Brett 
Bros., Boston, Mass. 

HOSIERY. Agents make 32% commis- 
sion selling our Guaranteed Hosiery direct 
to consumers. Write us. Manufacturer, 
Pex 238, Manheim, Penna. 

AGENTS. Embossed Gold and _ Silver 
Sign Letters. Immensely profitable. Sam- 
ples free. Knight Letter Co., 2547 Mil- 
waukee Ave., Chicago 


“SPOTOLA,’” removes grease spots or 
“Money Back.’’ 50e box for 3 dimes, 
agents wanted. Spotola Co., Box E, 
Georgetown, TH. 

AGENTS—Make $1.90 on every $2.00 
“Profitable Suggestions’ free. Hilton, On- 
awa, Towa. 

_AGENTS $10 a day selling Feather 
Ventilators Manufacturer, Join W. Moot, 
Rochester Mills, Pa. 

AGENTS, new household necessity. Tce 
profit each 1c sale. H. & H. Co., Utica, 


AGENTS wanted to manage routes of 
vending machines. Lines that pay 200 to 
500 per cent Thornber Laboratory, Fort 
Madison, Towa. 

SELL dry goods remnants We can start 
you in new, profitable brsiness. Remnant 
Store. Dept. 10, Cincinnati. O 

FREE booklet telling — how to make from 
four to ten dollars daily. The David Sup- 
ply Co., Cherokee, Okla 

AGENTS. Big money selling sign let- 
ters. No hard work. Samples free. Du- 
rable Letter Co., 2514 Milwaukee Ave., 
Chicago 

AGENTS for high grade Vacuum Clean- 
er. does away with competition Retails 
$25. Distributor, 638 Wabash Bldg., Pitts- 
Pa 


THER sex. Crystal perfumes big profit 
easily made 15e brings sample. Doyle 
Crystal Perfume Co., 314, Kiam Bldg., 
Houston, Hexas. 


GREATES ST invention 


AGENTS, either sex, handle quick selling 


South Berwick, Maine. 


Attorney, Washington, 


Everything furnished 


free mounted —- National Letter Co., 


Guarantee for credit 


y, in the home and office; 


results; sells for $3.50 and 
chaser an investment of $25 


new process polishing 


AGENTS Wanted—Sell Rich Looking, 
imported 36x68 rugs, $1 each. R. H. Car- 
ter, Milan, Tenn., sold 115 in four days; 


his profits, $57 You can do as_ well. 
Write for sample offer and unique selling 
plan; exclusive territory A. Condon, Rug 


Importer, Stonington, Maine 


LIVE Agents Wanted—Hustlers to han- 
die our attractive 1912 combination pack- 
ages of soap and toilet articles with valu- 
able premiums. One Michigan agent made 
$65 in 47 hours; another $21 in 8 hours; 
another $22.50 in 10 hours. Write today. 
Davis Soap Works, 264 Davis Bldg., Chi- 
cago. 


KEY tag—German silver—marked with 
your name and address, with key ring. 
15 cents. We want you to take orders 
100° profit. We sell blank tags, steel 
letters, key rings, etc. Pease, Die Maker, 
Winchester, N. H 

“WRITES with water—The Helios Pocket 
Pen with compressed ink; beats fountain 
pens ten times its cost. Sample 25c. Big 
proposition to agents, William Muller, 
Security Bldg.. San Francisco 


CONCE! SSION, side line men, agents, 
sell the “‘Speed Ball’ Score Keeper Re- 
cords every point, produces removable rec- 
ord, Fans erazy for it. Big profit. Sea- 
so: just here Proposition and sample 
Ze. I A. Brown, Clay Y_ Center, Neb 
NTS Both sexes; our Rough- Shod 
Sanitary Dish Cloth sells at sight. Cop 
per woven. Can't rust. Orders repeat. 
Agent's sample, LeRoy Specialty Co., 
7 irk Place. Room 52, New York 
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AGENTS. Success begets success, our 
$5.50 per hundred cigar to the consumer 
gets business every time, costs you $4.50 
will you sell them? Walton Company. 
Hood Building, Philadelphia 

AGENTS—From $10 to $20 per day 
easily made selling Automobile specialty 
For particulars, ess, Gordon Specialty 
Co., P.O Box 2 Gordon, Texas, 


EVERY BODY needs rubber stamps. 


Easily made. $5 Vulcanizer. Profits 
large. Circulars free. Central Stamp 
Works, Neweastle, Ind 

AGENTS The opportunity of a life 


time awaits you, sell our patented special- 
ties; make $10 daily, quick sales, every 
one a winner. Catalogue and sample free. 
Write today or you lose. Box 1333, De- 
Navillus Spec. Co., Dallas, Tex. 

ALUMINUM Plant or Clothes Sprinkler 
fits any common bottle, sample lic. Par- 
ticulars free. Hubert, 8 Morris Crescent, 
Yonkers, N. Y 

AGENTS: Novelty “sign cards spell cans 
cash Adam Fisher Mfg. Co., 61-7, St. 
Louis, Mo 

ESTABLISH Permanent Business! We 
import fast-selling Oriental staples and 
novelties exclusively for agency trade. 
Enormous profits. Never before acdver- 
tised. Shaw Kanematz, Box 529, Port- 
land, Oregon 

AGENTS We 1 pay y well, give able 
premiums for a few hours work Sample 
and catalog free Henry Thorn, 511 West 
184 St.. New York City. 

AGENTS wanted in every town and 
city. New venture. Join the money-mak- 
ers. Write today. Walter Overhalt, P-. 
©. Box 131, Detroit, Mich. 


POWER key “machines Fully guaran- 
teed. $15 Discount to agents Write 
for circular Abbott Specialty “Co., 827 
Franklin, Oaklard, Cal. _ 
“POUBLE your income by manufactur- 
irg your own grods. Send for lst of 
plans and formulas. Birk Co., Peoria, 


~ AGENTS Why not be your own boss? 
Make $10 daily selling ready mace beauti- 
ful two-color air brush show cards, 340 
varieties, 11x14. Merchants want, need, 
must have ore show cards to diaw the 
trade their way. Simply show the cards— 
the money is yours Why wear your life 
away slaving for others? Will send you 
the Money Maker telling you how to start 
a mail order business in your own home 
with small capitel, Three one-dollar books 
sent for $1, circular free. Send for two- 
color evtatog Popular Show Card Co., 
Desk JN, 1235 Michigan Ave., Chicago. 
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EARN $15 to $25 a week or more as our “ALCA,” the famous $6.00 Vacuum LIVE agents are making b > 
Mail Order Dealer Right from your own Cleaner, seeks a few more willing agents | ing our Latest Cigar Lighter~-Wi sell- 
home. lo your position until entire time to show its merits and promises prosper- you? Sells on sight. ~~ ny hot 
is manufacturers and ity and success in return. Write for gilt- ticulars free Gott & oe Par- 
owners just-in-season special- | edge proposition. Co., 366 W. 50th | 7). Sales 5727 
| If yen ave just poe Mail Order | St. (Dept. B). New York. ase Ave., Dept. C48, Chicago, 

usiness or already established, you can’t AGENTS — 
afford not to handle our Patented Money- FREE sample goes with first letter. AGENTS wanted—Burglar Proof Door 


Making Getters. 


We sell exclusively to our Something new. very firm wants it, Or- | Fastener; The Travelers’ Friend: attached 


ders from $1 to $100. Nice, pleasant busi- to any door instantly; cannot } 
Mail Order We protect them. W ze be picked 
sock and furnish No ness. Big demand everywhere. Write at absolute safety assured; sample 25c, 
vassing. Experience unnec- once for free sample and partic s. Me- 435 River, Dayton, Ohio. . 
essary. Patented tallie Sales Co., 406 N. Clark St., Chicago. —\GENTS 
Leader Easy Selling AGENTS: Our Columbia Folding Hand eae ag anted: An opportunity for 


Mail Order (conprighted) plan backed up by | Bag is the best propositon on the market. wide awake agents to make big money sel). 


“Whole Truth 


at oaitive Proof and Sworn | Not sold in stores. Big profit. Write for | ™% tire repair kits. Send for booklet, 


Statement. z. Co., 539 | terms and other big sellers. S. V. Dia- | Kimball, Brockport, New. York. 

Pease Bldg.. “Buffalo, N.Y. mond, 35 West 2ist St.. N. Y¥. C. : AGENTS—Sell your own goods, make al 
EXCLU RIV E territory being allotted AGENTS make big money selling our | the profit. My home manufacturing prop- 

for Little Giant Lift and vores Pump. Only | ew gold letters for office windows, store | osition is a winner. .It's 


thing of its kind, 
there’s plumbing. 
pipes, 


in business 
at top spee 
grant 
for life, 
dress at once, 
Park Row, 


has free field wherever | fronts and glass signs. Any one can put | manent and pleasant. Once 
Removes all stoppages in | them on. Write today for free sample and | grows itself. 

prevents noxious particuls 
J . everyone can af- 
Everyone can operate it. 
world as among homes. Selling 

50,000 already in use. I can 
monopoly and fix you 


profitable, per- 
started it 
Send for descriptive matter 
Severt Anderson, Minneapolis, Minn, 


Metallic Sign Letter Co., 
Chicage. 


As strong asc Self-Heating Flat Iron. AGENTS—$5 daily selling our water 
Pump and sad iren stand sells for $6.00. | Proof shoe dressing, fastest seller on earth; 
Agents’ price, complete outfit, $3.50. Riches | Write today. Royer Co., 28 Arah St., 
the right man. Ad- | awaiting you. Agents, this is a money- Manchester, N. H. 
Dept. P, 41 | ccining proposition. A few of our best CASH for names, addresses, information. 


Agents are selling 135 outfits a month. It’s J] ete. Steady income at home. Instructive 


women everywhere to sell the Pinless Clothes | this absolutely safe New Air-Pressure Self- | 272, Marietta, Ohio. 

ne; i 
lasts_ life-time, 
satisfaction. 
over million feet; 
for exclusive 
sample prepaid 25 


AGENTS- 


the 
er; 


necessary; our 
Envelopes do the 


sale. 
erville, Mass. 


. gives perfect | everywhere. Rush your remittance, $3.50, 
Agent Sutton of Georgia, sold for the above described outfit. Town, 

c ; write quick county and state agents wanted. Agents’ 4 2 
information free: Moncy-Making Catalog of many other ar- funded if unsuccessful. Now is the time! 
s. Pinless Clotnes lon Mfg. Co., Sad 
Line Company, 520 Wilcox Bldg., Portlana, | tiles Free. | New Process Mfg ita 
Oregon. 


woncerful how eager every family is, to get | booklet for stamp. 


men and Information System, 


invention, | Heating Sad Iron. Selling like wildfire YOU can coin money selling “Ideal” 
Flyers. Simple method. 1,000 ft. records, 
Sample outfits—$7 prepaid. Money _re- 
Ideal Company, 82 West Broad- 
w New v_ York. 


Tron, Room 24, Salina, Kansas. 


general agents can used at least once a week by every mer: 
make over $100 weekly ; send 10c for a 25c | ber of every family, both city and countrs 
sample containing 
free; buy direct from the factory at whole- 

‘o.. 102 Union Sq., Som- 


ATCH the dollars—You can 


WANTED—Wide-awake, c apable, Gen- do it 


eral and Local Sales Agents to sell and wild- fire seller Never 
talking un- | Organize sales force for practical, patented as ell. epeat orders sure. Free 


ticulars. Write today. Pyrum Jeffers, 
29 So, 15th St., Lincoln, Neb. 
AGENTS—Big profits selling New 


Scheme’’ and winning invention, necessary to be oes 


particulars | We want men not satisfied with moderate | ard Fiber Broom; patented: guaranteed one 


results to engage in this exceptional mon- | year; replaces corn broom; free sample. 
ey-making business. Knickerbocker Mfg. Poggensee Brush Co., 136 W. Lake St., 


AGENTS—Drop Dead Ones—Awake! Grab 
this new invention. i 
home Sé 


ous, 


Sold = money ‘ack guarantee. 


Co., 501-215 W. Schiller St., Chicago, Il- | Chicago, 


linois. A BIG opportunity for you. Your name 


marvel- BIG Money in Selling Used Automo- | Wanted by 10,000 firms, they send you free 


Big profits. | biles—No Business so easy to learn, so | Samples magazines, papers, agency offers, 
Ma profitable, so congenial. On $50 to $200 | ete. Particulars free. Big Mail Co., 125 


sold 5 ys. ar- | investment our agents make $50 to $100 W. North Ave., Chicago, Tl. 

— sells 8 first day, Big J ool per week We furnish the cars and teach COL LECTION System sells gq quick. . Seo 

pa coal 386 Meredith you how to drive, sell and repair them. ad under ‘‘Collections."" Agents wanted 

Toledo 4 F y * | Write today for particulars and territory. | Bankers’ and Merchants’ Commercial 
fre Automobile and Cycle Company of | Agency, Independence, Towa. 

gale ond 6 America, Dept. 1, 1769-1787 Broadway, $1 A WEEK will start you ina bis 

selling transparent novelty knives | New_York City. *- | money-making mail order business—with 

and razors. Sales easily made. HAVE you money to make money? Want | the best line—in spare time. Particulars 
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Write for terms today. Novelty Cutlery Co., 


hustling agents, those with from $5 to free. Antiseptic Mfg. Co., 1864 Barry Ave., 
$50 capital; give exclusive agency and send Chicago. 


AGENTS—If you 
the first 
Dust C 
Agents made 
ticulars. 
Supply Co., 


make $4 profit | samples of goods to every telephone user: ~NEW Patent. 


Samples. Many 
quick for par- 
Consumer’s Direct 


Every man and boy a 
seller. Big profits. IT 
and manufacturer. Get 
th St., N. Y. particulars. TT. J. Scarff, New Carlisle, 


Absorbing | goods sell on sight; 4e brings sample and }| customer. Good 
particulars: no postals answered. Rellim am the inventor 


Ms. Mfg. Co., 247 W. 


You 
local 


AG Johnson made $13.68 first day. Ohio. 
$$$ as our general or | Enormous profits; little work, selling our | ~ GAS and Gasoline Stoves used now. New 
; saves 80 | Premium Packages. Every woman buys. | specialty. Send stamp. Sterling Specialty 
exclusive | 2¢ec gets complete outfit, premium and ex- | (o., Trenton, N. _ J. 
free sam- traordinary terms. Bowbeer, Manufacturer, - 
113 Redd St., New- 785 Monadnock, Chicago. AGENTS wanted every city. Patented 


sewing machine attachable fan $1.  At- 


AGE 


per, 


sheet, 
8. Clark St.. 


glass paper. w or: <Attracto Gold c 

Plain gl ass windows made to Jook like real thing ne and | better Attracto old or 
stain 
big money maker; two cause sheets cf p can apply them, Make big money lettering 


& Co., 202 | flashing chipped = glass nameplates and AG 


“SIGN letter agents—Painters: Some- tachable Fan Co., 80 W. 124th St., N. Y. 
ity. 


Silver Letters, 21 different kinds. Anyone | “ope metalizing ad under Miscellaneous. 


Just the time for metalizing. 
NTS—It costs me about $2.00 to se- 
ae your name and ship sample machine, 


— 


7 oll store windows and selling our sparkling, 


signs. 1912 catalogue and sample letter 


different free. Attracto Sign Co., 2655 North Clark it it’s a dead sure way of convincing 7 


MAIL order P ~ bect household invention en earth 
Propositions fully wapasined. All bona fide, | ©t.. Chicago. Canvassers and crew managers make up to 
sure-fire Money-getters. Each one the foun- GREATEST Sensation of the Year! New a day. Elmer FE. Stevens, 1189 
of Order invention. Hemmeter Spark Gap positively | Express Bidg., Chicago 

nec or u particulars Mat reguia ina s r bles: easy t Ps 
bulletin of new propositions. ail Dealers eliminates all spark plug troubles; easy to w RITE us today about our ‘‘26"’ Best 


cago 


House, 450 Chi- 
IL. 


demonstrate; every auto owner buys; agents Sellers in New Idea Sanitary Brushes. Our 
make 100% profit. Particulars free. Sam- proposition appeals to hustling agents ev- 


500% 
letters for office windows, 
glass 
easily applied; 
ter Co., 


Metallic Let- | during fruit and canning season selling 
Chicago. 


ple prepaid $1. Buckeye Auto Accessories | erywhere. Work steady, commission large. 


PROFIT selling our wonderful sign | 7, Toledo O Illustrated booklet sent on request. DW. 
store fronts and a - L.. Silver & Co., Dept. M, Home Office ana 
gold leaf; MEN and women agents make big money Factory, Clayton, N. J 


HUSTLERS wanted for a_ wonder sell 
only practical se Cherry Seeder and 35¢ | ing ine of sanitary housebold brushes. Big 


AGENTS 
on key 
hotel and baggage checks. 
stock 
Hart M: vaufacturing Co., 
Brooklyn, N. Y. 


Addresses | fruit-jelly strainer known. Samples free | profits; territory going fast. Write us at 


. Watch fobs, | to | workers. Send stamp. Armstrong, once. Fuller Brush Co., 33 Headley 
We supply blank | Springfield, Ohio. Place, Hartford, Conn. 


sample free. AGENTS: You can make $10.00 every AGENTS—$5 daily selling our Handy 
legraw 


day with our new patent ‘advertising’ Tool, 12 articles in one. Lightning seller. 
Strictly high class. Sample free. Thomas Mfg. Company, 462 


the 


ete., 
fair dealing: repeat orders sure ; 
commissions. 
dianapolis, Ind. 


AGENTS—Ladies 


to sell | sive territory. Sample on approval. United Third St.. Dayton, Ohio. 


flavorings, s WE six fascinating game 
house: ales Agency, Franklin, boards. 100% profit. Orders repeat. Can 
large cash ‘AGENTS wanted—For Self-selling Auto- be carried as site line where Candy, Pipes 
Bros. In- mobile Accessory. Booklet free. Gibson and Cigars are sold. Particulars free. 


Co., Harbor Springs, Michigan. 


Unique Novelty Co., Independence, Ia. 
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$100 MONTHLY and expenses to trust- 
worthy men and women to travel and dis- 
tribute samples; big manufacturer. Steady 
work, Scheffer, Treas.. G. W.. Chicago. 

~NAME on Rubber Stanp, with au- 
dress, 25c. National Stamp Works, 42 N. 
Fifth Ave., Chicago. Catalogue 

AGENTS—Embossed Gold and _ Silver 
Sign Letters. Immensely profitable. Sam- 
ple free. Johnston Co., Quincy, Ill 


AGENTS Wanted—Send $1 and we will 
send you one Gas and Gas Stove Lighter, 
one Cigar Lighter, one Comb Cleaner, one 
Nicotine Consumer for pipe, one Tie 
Holder, and one of each of our catalogues 
with agents’ terms, A. S. Mankin & Co., 
Alexandria, Va. 

LIVE agents are coining money with our 
outfit — doubles the life of auto tires. 
E. W. ene, Box 186, Newport, 0. 
strata wanted in every city call- 
ing on garages, repair and machine shops, 
to sell my Handy Tool Holder and auto 
specialties. Big money. Morgan Mfg. 

Company, Newport, R. I 

AGENTS—Make $2 each selling our won- 
derful luminous crucifixes; nothing to sell 
six a day; absolutely new; shine all night 
in darkest room. Pioneer Portrait Co., 
5609 Halsted St., Chicago. 
~BOKARA  Diamonds—Agents, _ everyone, 
wear and sell our famous Bokara Diamonds; 
write for sample offer and catalog free. 
Northwestern Jewelry Co., 52 Northwestern 
Bldg., Chicago 

“AGENTS to sell new automatic tool to 
farmers. Big demand and large profits. 
Write for profitable offer. h 
Compan town, _Towa 42 

IN Pocket Ad hi 
Lightning seller. Agents wanted. Cincin- 
nati Specialty Mfg. Co., Dept. R, Cincin- 
nati, Ohjo. 

"00% PROFIT selling Gordon Photo Pil- 
low Top. High grade work. Samples anid 
catalogue free. Luther Gordon Co., North- 
western Bldg Chicago 

“MEDALLIONS sell at sight 300 per 
cent to 500 per cent profit. Make up your 
own and independent. “It's 


e: Catalog free. Fred Resag Co., 1205 
Ww. W._ Randolph St.. Chicago 

“T WILL start you earning $4 daily at 
home in spare time, silvering mirrors: no 
copital; send for free instructive booklet. 
giving plans of operations G. F. Red- 
mond, Dept. 306 Boston. Mass 

SELL our gasoline lamps! Absolutely 


indestructible. Outsells Old Style 5 to 
can monopolize lighting business. Some 
territory left. Doud Lighting Co., 
No. Sangamon 8St.. Chicago, 
MY new Census Business Guide. Fast- 
est selling book on earth. Agents making 
$10.00 daily. Outfit. free Prof. Nichols, 
Dept. 6 6. Naperville. T Tl 
““$$—OUR general and local agents make 
many dollars Household necessity— 
Quick repeater—Permanent  business—Ex- 
clusive territory—Big profits—Free sample. 
Lee-Pureet Co., Box 552. Syracuse. N. Y 
SELF threading needles, 10c a __paper. 
Agents’ samples and terms free. Ladies’ 
Art Co.. ne 41, St. Louis, Mo 
AGENTS—250% profit. Wonderful lit- 
tle article Sells like wildfire Can be 
carried in packet. Write at once for free 
sample. H. Mathews, 1962 Third St., 
Dayton, Ohio. 


HELP WANTED 


MAKE $3,000 to $10,000 a year in the 
teal estate business. We teach you the 
real estate and loan business by mail so 
you can make deals for us in your locality. 
We start you on the road to success, There 
are splendid opportunities open for you 
tight now. Write for cemplete information 
teday. Instruction Department, Morden 
Land & Loan Co., 406 Palace Bidg., Min- 
neapolis, Minn. 

YOUNG men wanted for office | managers, 
Must have good public school education. 
State age and qualifications. Name two 
references (business men). Young attorneys, 
college students, school teachers and bright 
young men with common school education 
will find it to their advantage to get into 
communication with this office. Can use 
lady stenographers, bookkeepers and school 
teachers National Public Service Bureau, 
301 Board of Trade Building, Wheeling, 
W. Va 


Tegal Aid Bureau’s "advertisement, 


under ‘‘Miscellaneous.’” Circular free. 


State experience and 


and women wanted for Government 


WANTED—One good man in 
to take orders for men’s tailoring: 


and guarantee perfect 
sample outfit and inside price on suit 


ANTE D “hustling “young man in 


Proposition to agents. 
for your spare time. 


$50 to $100 a month 
We have a policy to 


today to Box RAG-44, Petersburg, Virginia. 


} are wanted for government position. 


FORNEY’S Catechism 


Agents wanted for all 


GOVERNMENT wants 


corresponding for newspapers 
Rochester Litcrature Exchange, 


ANY first: 
wholesale machinery 


tional Mfg. & Sales Co., 


YOU are wanted for government posi- 


tion $80.00 month Thousands of ap- 
pointments coming. Send postal for list of 
positions open. Franklin Institute, Dept. 
B 21, , Rochester, . ¥ 


BE electrical meterman- $900 to 
$1,800 a year. New field. Demand for 
competent metermen greater than supply. 
Personal, practical mail instruction quali- 
fies you for splendid position, Graduates 
assisted. Write for particulars. Fort 
Wayne _ Correspondence Schools, Dept, 20, 
Fort yne, Ind 

MEN wanted, age 18 to 35, to prepare 
for firemen and brakemen on all railroads, 
$80 te $100 monthly. Experience unnec- 
essary; no. strike Promotion-—engineer or 
conductor, $150 to $200 monthly. Good 
life careers State age; send stamp. Rail- 
way Association, Dept. 89, 227 Monroe 
, Brooklyn, _N._Y. 


ANTED Men at Los Angeles, Can 
learn trade. Fair wages after second 
month. Automobiles, electricity, plumb- 
ing, bricklaying. Practical work on actual 
jobs. 1,200 students last five years, Only 
few months required. United Trade 
School, Los Angeles 

GOVERNMENT post office examinations 
everywhere soon, Get prepared by former 
U. 8S. Civil Service Examiner. Write to- 
day for free booklet. Patterson Civil Serv- 
ice School, Box 826, Rochester, N, Y 

DETECTIVES trained by mail. Easy Jo 
learn from our years of experience New 
plan. Work fascinating. Salaries large. 
Detectives independent, and travel every 
where. Write for particulars Francis 
Reno, Inspector, 900 Continenta’ Trust 
Building, Denver, Colorado 


MORE men wanted for “electric signal - 
ing—$10.00 to $18.00 a day Rapid ad- 
vancemen. Positions open now, We teach 
you by mail at small expense to become 
expert signal engineer Write for full 
particulars. Department of Signalling, 
Desk 91° 491 Cass St., Chicago, Til 

RAILWAY mail clerks, letter carriers, 
custom house clerks wanted. Good pay, 
fine positions. Write for our easy pay- 
ment tuition plan. Liberty Institute, 
Dept. FP, Rochester, N. _Y 

WANTED-—5,000 “distributos rs of adver- 
tising matter everywhere. American Dis- 
tributor, Mount Pleasant, Pennsylvania. 

EXPERIENCED canvassers wanted, men 
or women; an easy seller Apply by writ- 
ing to Lewis Lincoln Eavenson & Son, Ma- 
sonville, New Jersey. 

CASH for information, names formulas, 
and ideas. Steady, profitable home busi- 
ners. Instructive booklet for stamp In- 
formation System, 273, Marietta, Ot 

EARN $10 to $15 a week and “hol 
Position besides. No canvassing We, 
manufacturers of patented just-in-season 
specialties, have new easy mail order plans 
to keep factories busy. We furnish every- 
thing Large profits. Small capital. Ex 
perience unnecessary If you are one of 
the want-to-go-ahead-kind, write for our 


most modern (copyrighted) plans. Sworn 
statement. J. M. Pease Mfg. Co., 540 
Pease Bidg.. Michigan St Buffalo, N. ¥ 


WANTED one thousand chauffeurs and 
repair men Our demand for automobile 
engineers exceeds the supply Calls for 
of intelligence and mechanical bent 
able of commanding $100.00 to $150.00 
per month upon graduation. Resident 
course $20.00 to $60.00 Home Corre- 
spondence course completed by practical 
road and shop work at this school, highly 
successful Look this up. Auto Schools of 
America, Dept. T, 1600 Michigan Ave., 
Chicage 

WANTED, Agents, Machinists, Atten 
tion! Increase salary, new revised Saun- 
ders’ Hand-Book of Practical Mechanics 
Best ever ready reference Thousands in 
use Postpaid $1.00 cloth; $1.2 $1.50 
leather flap Big profits E. Seunders. 
216 Purchase St.. Boston, Mass 

SAL ESMAN_ and Branch Managers every- 
where to handle best selling proposition 
known Experience unnecessary Legiti 
mate, permanent and commands instant at 
tention Big commissions. Exceptional 
opportunity W. E. Bryan & Co., Cin- 
cinnati Ohio 

WANTED—Picture Play Writers Big 
pay We'll teach you how United Pic- 
ture Play Association, San Francisco 


DRAFTSMEN M lraftsme 
experienced in the desig motors, get 
t erators, and de il appa is « 
trollers iboards reuit reake 
J first cl men need apply Address Chief ‘ 
r Clerk Engineering Departme: Westing 
d h e Electric & Mf Co Fast Pit 
burgh, Pa 
MEN 
Positions. 380.00 n I Annual vacati i 
r Short hours N ayoff Common 
ati fficie Over 12,000 appoir 4 
ment coming Influence necessary i 
Farmers eligible. Send postal immediate 
] for free list of positi oper Frankli } 
Institute, Dept. B21, Rochester, N. Y¥ : 
BIG money writing song Hundreds of ) 
t dollars have been made by writers of su ‘ 
cessful words or music Past experience 
unnecessary Send us your song poer 
with or without music, or write for free | 
particulars Acceptance guaranteed if 
availabl Washingtor ly place t 
ire copyright. HH. Kirk Dugdale ( 
Dept. 265, Washingtor 
tyles; very low prices ome easy 
> high cless* permanent business; fine profit 
$ a day and up: no 1 ey or experience 
eeded. We ship on approval express pre : 
paid 
for yourself. B er Ta g « Dept 
541 ag 
GOVERNMENT wants ff er} 
carriers Examinati P ere A 
Coaching free I Institute Dey 
a 
natura leath benefit poli Crackeriac} t 
fit ll lasse fror the farmer to the 
banker. No matte ere live. write 
5 | 500 MEN 24 to 4 ears old wanted a | 
ele i 4 mot net and 
eonductor $60 to $100 a mont no ex 
perience ecessary e oO t t 
strike rite imme ely f ipplicati 
blank Addres Manager Employment 
Dept., Z419, Dwight Bldg., Kansas Cit 
M 
$80.00 montl Send postal for t of p 
itions pe Frankli I tute Dept 
B 21, Rochester, N. ¥ 
I of the Locomotive 
t New editior 2 $5.00. Pe l ¢ ( 
railroad shor Me 
Graw-Hill Book ¢ 239 W th St New 
York 
carriers, $85.00 mont! Examinat 
j erywhere s Coaching free Franklit 
Institute, Dept. B21, Rochester, N. ¥Y } 
WANTED—Any intelligent perse may 
| 
ester, N. ¥ 
oo, 
i WANTED—Mail clerk rie lerk 
1 in treasury agriculture pater ffice and § 
other departments in Washingtor Excel ’ 
4 lent laries Examinations everywhere ' 
Write for list of pesitions oper Frankli iY 
| trade who desires to handle a newly it | 
vented machine f great merit in whi 
1 there is no competitior hould write Na i 
Toledo, O 
GOVERNMENT obs ope Write for 4 
full list Franklin Institut Dept. B21 
Rochester, N. Y¥ 
ACTIVE sale eas make $300 
1 thly selling perf y Chemical 
eryw here exclusive terri y a g | Di 
e trict Managers wanted Unit Mfg. ¢ 
1134 Jefferson, Toledo, O 
| SALES people. Electric Household. Mar 
ufacturer, 93 East Liberty, Pittsburg! 
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STOP here! Let me start you in a home 
‘business that will bring you money every 

y. Experience unnecessary. Spare time. 
No canvassing. 1 furnish everything and 
Suarantee success. Send for proofs. Voor- 
hies. Desk C. R.. Omaha, Neb. 

I WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
a send for free instructive booklet, 

g plans of operation. G. F. Redmond, 
306, Boston, Mass. 

WANTED—A man or woman to s 
our information reporter. All or spare 
time. No experience necessary. $50 to 
$300 per month. Nothing to sell. Send 
stamp for particulars. Sales Association, 
601 Association Bidg.. Indianapolis, Ind. 

BE an Electrical Meterman—Pa} $900 
to $1,800 a year. New field. Demand for 
competent metermen, created by rapid in- 
troduction of electricity, greater than sup- 
ply. Our personal, practical instruction by 
mail quickly qualifies you for splendid posi- 
tion as meterman. Graduates assisted. 
Write for particulars. Fort Wayne Corre- 
spondence Schools, Dept, 20, Fort Wayne, 
nd. 

WE train detectives. You can be one. 
Splendid opportunities. Travel. Earn 
$100 to $300 monthly. _ This fascinating 
profession taught practically and _ scientific- 
ally by mail at a nominal cost. American 
School of Criminology, Dept. F, Detroit, 
Mich. 

WANTED—Hustling man each local- 


ity. Join this Society. Sick, accident, 
death benefits. Introduce our Member- 
ghips. Spare time to sta $50 to $300 a 


fnonth. Write. Box JF-2 
SELL our Gasoline Lamps! Absolutely 
indestructible. Qutsells Old Style 5 to 1: 
can monopolize lighting business. Some 
good territory left. Doud Lighting Co., 
174 No. Sangamon St., Chicago. 1 

MEN and boys to learn automobile re- 
pairing, driving on up-to-date cars; elec- 
tricity, civil engineering, surveying. Meth- 
ods most practical. Room and board while 
learning. Positions _ secured; _ satisfaction 
guaranteed; catalog free. National School 
of Engineering, 2110 W h, Los Angeles. 

WANTED—Men handy with carpenter- 
tools to mfg. Favorite See-Saws at home. 
Thomas & Howell, 421 East 4lst St., Chi- 
cago. 

MAKE money writing s short stories. Big 
pay. Free booklet tells how, United Press 
Syndicate, San Francisco. 


MACHINERY, TOOLS, SUPPLIES 


STRELINGER and Little Giant Marine 
Engines at a price that you can afford. <A 
combination of circumstances has enabled 
us to greatly decrease our manufacturing 
cost. This is your opportunity to get a 
reliable engine at a very low price. Free 
catalog and poster on request. Strelinger 
Marine Engine Co., Detroit, Mich. 


“ELECTRIC Dumb Waiter for sale, A. 
Cc. Electric Dumb Waiter or machinery for 
freight elevator in first-class eondition. Ca- 
pacity % ton, 7% H. P. 2 phase, 
60 cycle, 250 volts, 150 ft. cable. Young 
Men’s Christian Association, Savannah, Ga. 
THERMO-GASKET—Simple, Scientific, 
Efficient. No device on the market gives 
gesoline motors such power, silence, and 
economy at so small a cost. Write for 
particulars. F. W. Battershall & Co., 55 
Maiden Lane, Albany, N. 
FOR sale, at a great bargain, several 6 
x6 four cylinder, four cycle engines, 80 
P., suitable for traction engines, motor 
boats or stationary work. The Motor Truck 
Company, 407 Rosabel St., St. Paul, Minn. 
“PATTERNS, drawings and cuts: 50 
pound trip hammer; 1% horse air-cooled 
stationary gasoline engine. Cuts on appli- 
cation. Mohr & MHurto, Marshalltown, 
Towa. 


Covington, Ky. 


Ge or gasoline engines, 26 H. P. 
“Otto,”” 0 2 H. P. “Fairbanks 
Morse,” $375. J. F. Foster, 166 Devon- 
shire, Boston, Mass. 

“FOR Sale: 1 large tumbling mixer for 
chicken ‘feed: 1 large rock crusher; all in 
good condition. At a bargain. Call or ad 
dress 755 Folsom Street, San Francisco, 
Cal. 


FOR sale—Good planer cheap—36”x10’ 
Geneva, $250 cash, cars Troy, Ohio. 50 
other machine tools. Western Machinery 
Co., Cincinnati, Ohio, 


CONCRETE ——, Several second hand 
Ga 


water cooled gasoline engine. 


Will take half price, 
American Printing Com- 


pressors, for use in gar: ages 


Machinery Company, 


ET working drawings of 8” s se cre Ww 
foot power lathe. 


peres ; current ; 


"Mac hine ry_Company, 


DON’T keep that “good idea’ in your 
head because you cannot develop it. My 
experience and machine shop will help you, 
Drop me a line. S. Mason Jr., 
town, Philadelphia, Pa, 

PUI S, Gears, Sprocke Ss, Shafting, 
Hangers; see page 148. W. A. Jones 
Foundry & | Machine Co., Chicago, 

2% H. P. gasoline engine for sal > cl aD. 
Arthur Nichols, Chili, 

FOR Sale, 10”x25” foot lathe, $75. T. 
R. O’Brien, Marion, 0. 


German- 


KEBU ILT motors We have a number of 


second-hand marine engines of our ¢ 

aud other makes, completely rebuilt aaa 
guaranteed by us. As the builders of 
“Buffalos’’ are not in the second-hand 
engine business, we will+sell them at less 
than factory cost to make room, This is 
a rare opportunity to get the highest grade 
of engines—2 to 100- lip.—cheap. Buffalo 

Gasoline Motor Co., 1284-96 Niagara St., 
Buffalo. N. Y. 

FOR ‘Sal —New one cabinet maker's 
knife grinder, equipped with motor, One 
universal tool grinder, second- mand. One 
i light dynamo. 


28” sliding head, 34” 
head ‘aril South Bend Pulley 
South Bend, Inc 


FOR Sale- : Throttling, Auto- 
matic and Corliss engines, boilers, Pumps, 
heaters, machine tools, tanks, saw mills, 
and general machinery, at bargain Drices. 
Let us know your wants. =. Randle Ma- 
chinery Co., 1761 Powers St. Cincinnati, 
Ohio. 

STEAM boiler o outfits, complete; 1% 
horse power, 20” diam., 51” high, $40. 
Page Boiler Company, 815 Larrabee S8t., 
c 

FOR Sale—Enginue lathe, swings 9% in. 
takes 25 in. between centers. Complete 
with full set change gears to cut all size 
threads, 3 to 40 in.: price only $43.50. 
Address _ F. Grammes & Sons, Allen- 
town, Pa. 

FOR Gasoline engines, automobi 
marine and stationary, also casti c 
ond-hand ones taken in exchange and for 
sale. Apply with stamps. B. W. Richard 
son, No. 3 *eoria. Tl. 

FOR Sale— x12” Harris sburgh Ideal en 
gine, $275. 25 P., four der 
line motor truck engine, $150. Geo. J. 
Adams, 59 South St., New_York. 

ENGINE castings, 144 horse vertical 
gasoline, air-cooled, $7. Three horse ma- 
rine water-cooled, $9 cash: drawings in 
cluded; catalogue for stamp. Novelty 
Manufacturing Co., West Sixth St., 
Cincinnati. Ohio 

LATHE for sale—For bargains in small 
lathes write South Bend Machine Tool Co., 
Dept. L.. South Bend. Ind 

BARGAINS in rebuilt Palmer marine 
gasoline engines. Palmer Bros., 31 E 
St.. New York. 

,_ FOR Sale—1l foot power Barnes mortiser, 
24 in. drum sanders; bargains. Boat 
etory, McHenry. 

FOR Sale—1 Detroit No, 2 grinder stand 
and wheels. South Bend Pulley Co., South 
Bend. Ind 


SERIES of 7 _ lithographic models 
Steamship, automobile, gas engine, steam 
engine, steam turbine, wireless telegraph 
and dyname. Size 8x14 inches. All parts 
of these machines are shown and numbered 
to correspond to printed keys of names. 
Price each 50 cents postpaid or set of 7. 
$3.00 postpaid. Popular Mechanics Book 
Dept.. 318 W. Washington St., Chicago 

FOR Sale—2 and 4 cylinder, Sintz-Wal 

36 horse power, opposed marine 
engines. Brand new at bargain prices. E. 
kK. Greiner, Springfield, _Ohio. 
CASTINGS for a | H. P. stationary y gas 
or gasoline engine, air or water cooled, 
complete, $6. Detail drawings, 50 cents. 
R. H. Bowersox. Hanover. Pa. 


BOATS AND LAUNCHES 


CHART of a modern submarine beat 
showing and naming over 200 parts. Size. 
14x28 inches. Printed on plate paper 


Shows clearly and distinctly all the in- 
terior. Mailed in_a tube for 25c. Popular 
Mechanics Bor x Dept., 318 W. Washing- 


ton St.. Chics 


MOTORCRAFT Eneyclopedia—A 150- 
page book that tells 1001 things every mo- 
tor boatman should know. How to over- 
come engine troubles Price $1, postpaid 
Tonular Mechanics B Book Dent Chicago. 

LAUNCH  hulls—great_ reductions We 
‘re overstocked. Boat Factory, McHenry, 


ilmost new, 7 horse, $130 % se | 

ond hand, $45.00 Hoists, Block Machine ir 
rucks, scales Standard Seale Co., 1345 ‘ 

Wabash Ave Chicag Mt 

PULLEY block—lifts or 1 everal 
thousand pound r i I fence fe 
or wire stretching, weight lifting nd rig- ae 
ging A one 1 tool that € h St 
f several met E Cherry rrent 
N. J. 

MECHANICS Build your own 2 h. 
Castings $7 Di 
Send lc in silver, for blue print, photo Co 
ind particulars Vigneau Machine ( 

240 Biddle Bldg., Detroit, Mi . 
LATHE for sale, screw-cutting, f ; 
power, 9”x25” cheap P. J. Hayes, 264 fa 
East Union, St. Louis, Mo ’ 
SIMPLE mechanical inventi wanted 
\ send sketch Sanders, 20 Crilly Bloel t 

Chicago. 

FOR sale—Two 15-horsepower ¢ ‘ We 
gines, Otte und Fairt ks-M good 
pany, St. Joseph, Mo for 

Co., Bradford, Pa Ma 

BOILER tubes Retuhe _v boiler fe 
half. Harris 
nalts Me 
| 

fly wheel slide rail 
rheostat. Charles Foerch, Clinton, ¢ pai 

DETROIT Kerosene Envine, 2 horse 
power Used 3 months Perfect and ¢ be 
plete $50 Wm. ¢ Houghtor Walt n, 

Mass 

VERiICAL Boilers ne $28 and $58 I 
complete Harris Machinery Company 
Minneapolis, Minn 

FOR sale—Foot Lathe, screw « ir 
quick change chuck, toc logs WwW 

St Cincinnati, O 
wre 

GRADUATED Beam Calipers are indis gt 
pensabis Catalog special int t 
free Smith, Columbia, Pa ; cep 

$175 BUYS set tinners’ tools List on j -— 
request Frank Williams, 41 Ka Ma \ 

Battle Creek, Mich T 

WESTINGHOUSE Alternator: 175 
nearly Har 

Minneap Mi Bo 

als uy a Manitou two cyli 
ler 10 H. P. marine engine ele ose 
trical equipment Write for literature ‘ 
Richards Engine Work Manit Wi \ 

FOR sale—7"x30" Spencer Bench Lat! me 
for power, with tool bench KS 
tool $45 cash. F. P. Schlelein Mchy \ 
( Pittsburg! P ing 

P Strelinger Marine eng N 
1 654 Neave 8S Ci 

BUILD your er rough a 
I ined castings for le, 5, 10 and 20 
i P. motors Richard Engine Work 
Manite Wi E 

FREE—“How to R G Old 
line Engines.’’ Greatest little k ever tiri 
published on this ibiect sent { ith s 
year's ubscription t Gas Energ Lean 
how to solve all } tty Gas ir p 
lems in few moments. 0. L. Steve I Dey 
vrites, G Energy i t I 1 e pul BR 
lished. Send 50c for year’s pti _ Cas 
Book free G Energy, 28 Murray St a ey 
N y 

Bull gear 36” diameter, 2 D. P \ 
12, 14 or 16 tee for 16 t 1H. P Dre 
Print « request ( Co., Elegi Thi 
rois, Lock Box 529 - woe 
= Tul 

CASTINGS 4 rse] 
engine upright water tw 3 B 

= = with blueprints $4 Mustir Mf ( our 

Newport, Kentucky writ 

ity: 25-horse engine: good as 
Castle, Wheeling, M a 
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MANUFACTURING MACHINERY 


WANTED—Some article to manufacture 
in wood, iron, brass, or aluminum, we also 
do experimental work, write us for prices. 
Mt. Vernon Machine Shop, Mt. _Vernon, Til. 

DIES, Models, Patterns. Inven itions per- 
fected and patents obtained, strictest confi- 
dence. Metal Novelty Co., 1921 Olive St. 
St. Louis. 
~ PUNCHES, dies, tools, models and 
perimental work. Inventions perfected. 
Light manufacturing solicited. Kirkman 
Die and Tool Works, 1809 Market, Denver, 

PATT ERNS $ and models made, light 
malleable, grey iron, and brass castings, 
gasoline engine castings. Novelties manu- 
factured. Gulfport Novelty Works, 1521 & 
1223 28th Ave., Gulfport, Mississippi. 

INVENTORS. We make models, either 
mechanical or electrical. Good work and 
low prices Ludlow Model and Electric 
Works, Ludlow, Ky. 
~ WE manufacture dies. tools, special and 
experimental machinery, sheet metal stamp 
ing. Tell us what you want, we i 


for you. Advance Tool Works, 308 S. Ca- 
nal St., Chicago 


cI AND Specialty & Manufactur- 
ing Co., Cleveland, Ohio. Manufacturers 
of Water Motors, Fans, Tapping Machines, 
Magnet Winders. Inventions developed. 
Special articles to order 


IRON, brass and aluminum castings. 
Metal specialties. Patterns, models, polish- 
ing, plating and japanning. North Chi- 
eago Tool Works, North Chicago, Tl! 

INVENTIONS perfected and manufac- 
tured. Reference: your banker yr &. 
Russell. Machine Co.. Dallas, Texas 
WE make dies, tools, special machine 
parts, and models. Perfect and manufac- 
ture inventions on contract =plating. 
Write for estimate. Hagstrom Bros. Mfg. 
Co., Lindsborg, Kans. 

CONTRACT, manufacturing and patent 
developing work undertaken. Have com- 
plete plant Morgan Mfg. Company, New- 
port, R. I 


WANTED 


WANTED — Photographs of explosions, 
wreckage from explosions, or other photo- 
graphs pertaining to the explosives’ art. $1 
to $3 will be paid for each negative ac- 
cepted. Walter O. Snelling, 40th and But- 
ler, Pittsburgh, Pa. 

~WANTED—Active man in every lodge. 
To join this Society. Carry its sick, acci- 
dent, death Benefits. Get friends to join. 
Spare time. $50 to $150 a month, Write. 

x RN-293, Covington, Ky. 

WANTE New mail  orde 
agents’ specialties. 
linois. 

MIRRORPRESS, Danvers. Mass., wants 
mail order or light manufacturing propo- 
sition, 


r articles, 
Hawse, Morrison, Il- 


~ WANTED-— -Sample copies 3 and adverti 
ing rates of mail order publications All 
publications carrying a _ classified section 
preferred. Johnson, 4250 N. Kimball Ave., 
Chicago. 


FOR SALE 


FOR sale. Hardware and paint store. 
Old stand, fine location. Big business. Re- 
tiring. Sacrifice. Van Buren, 2802 Madi- 
son St., Chicago. 

MOVING picture film one cent foot. Pel- 
ikan Bros., 2646 Millard Ave., Chicago, Ill. 
Dept. A. 

BOWLING Alley, Double Brunswick. 
Cash or trade. V. Lash, Bolivar, Ohio. 

EDISON moving picture machine. 

N., 112 No. St.. Bellingham. Wash 

~ MOVING p picture machine outfit, printing 
Press, typewriter, camera, bicycle, Victor 
phonograph. Want screwcutting lathe, 
wood working machinery. Ulysses Fortier, 
Tulsa, Oklahoma 

BICYCLE Don’t buy until you have 
our prices—then you will buy from us— 
write today. Covington Cycle Company, 
Covington, Ky 

ONE Pin Edison Six Reels Film, $130. 
Chas. Wells, Route 3, Frankfort, Ky, 


ARMY Goods—Tents, $2: Swords, 6c; 
Uniforms, $2; Flags, Pistols, Riffes, Sad- 
dies, ete George Winstel, 1624 Pleasant 
Street, Cincinnati, _ Ohio. 

BAKERS large oven, wagon, tools, all 
new, $300. Krause, Hingham, Mass. 

FOR Sale -Light manufacturing business 
patents, stock and tools novelty in 
daily use; can be sold or agents; 
a good business for a investment. 
H. E. Grebner, Beverly. Mass 

SAFETY Gates for freight elevators. 
Elder Manufacturing Co., Indianapolis, In- 
diana 


FOR Sale—Engraving machine. $135.00 
Eaton and Glover New Century engraving 
machine nickel plated, three complete sets 
of type, including set of new monogram 
plates. Will sell for $85. The C. F. 
Jackson Co.. Findlay, Ohio 

FOR Sale—Live, groy ing pulley business, 
complete equipment and stock. A_bar- 
gain. South Bend Pulley Co., South Bend, 
na, 

FOR Sale—Moving picture | film, le foot: 
machines, $ $40. H. Davis, Wat 


ertown, Wis. 

TIGU M"’ typewriter covers. fine 

ide. See what I say under ‘Typewriters.’ 
Atchison. 


PATENTS 


WANTED—To correspond with manufac- 
turers regarding the manufacture and plac- 
ing on the market of two good patents hav- 
ing practically an unlimited field for their 
eperation Address P. O. Box 30, Falling 
Spring, W. Va. 

INVENTIONS perfected, patents ob- 
tained, strictest confidence. Dies, models, 
patterns accurately made. Metal Novelty 
Co., 1921 Olive St., St. Louis 

INVENTIONS patented free; sold on 
commission. Fine inventions for sale. 
Adam Fisher. 61-3, St. Louis, Mo 

WE sell patents. Established ten years. 
To buy or having one to sell write Charles 
A. Seott Co., 1096 Granite Bldg., Roches- 
ter, N. ¥ 

PATENTS without advance attorney’ 
fees. Send sketch for free report ‘ 
fee. Fuller & Fuller, Washington, D. C. 

“FIND « out for yourself what to invent 
and how to protect it. My book, “‘In 
ventors’ Universal Educator,’’ covers the 
matter from A to Z; also gives 600 me 
chanical movements. Price $1.00, postage 
free. Money returned if not more than 
satisfactory F. G._ Dieterich, 651 Ouray 
Bidg.. Washington. D. C 

PATENTS build fortunes for you. Our 
free booklets tell how, what to invent, 
and how to choose an attorney. Best bank 
and other references. All business strictly 
confidential. Write today. D. Swift & 
Co.. 317 Seventh St Washington, D. 

INVENTORS—Send copy of your patent, 
ete., and we will send contracts outlining 
our special offer to market your invention. 
Atlantic Supply _Co.. Long Branch. 
‘D for free booklet All about 
tents 4] Their Cost. Shepherd & 


hel _Victor Bidg.. W ashingtot m. 
PAT TABLE ideas wanted for 
3 free books. Richard B. Owen, Owen 


Bidg.. Wash... D. C. 

WANTED to cap outright or on n royalty, 
patents relating to Hose Clamps, Water 
Savers, Nozzles, Faucets, Shut off. Mor- 
gan Mfg. Company, Newport, R. lL 

PATENTS  secured—Rep rts on patent- 
ability, validity and infringement Patent 
suits conducted. L. Parker, 910 G 
Washington, D. C. 


PATENT ATTORNEYS 


PATENTS procured and positively sold if 
the idea has merit; all countries; satisfied 
clients my best references; a good invention 
properly protected by patent should prove 
very profitable to the inventor; protect your 
business against competition by patenting 
any new manufacture, process, formula, or 
article associated with it; capitalize your 
ideas; perfect, patent and market your new 
ideas: send sketch today: book free. H. 
Sanders, 7 Crilly Building, Chicago, TH. 
PATENTS. Send sketch or model for 
free advice on patentability Book telling 
truth about prizes, ‘“‘No Patent, No Pay,” 
sent free. John J. Thompson, Pat. Atty., 
Box P, 1110 F St., Washington, D. C. 


“PATENTS and Patent Possibilities’ 1s 
a 72-page treatise which tells all about pat- 
ents, what to invent and where to sell it. 
It gives honest advice to inventors, and is 
full of valuable and interesting informa- 
tion. Write for it today! It is free. H. 
S. Hill, 905 MeLachlen Bldg., Washington, 
dD. C. 


PATENTS, trade marks, etc., secured 
and seld, send for our free book and terms, 
Practice in all courts. Williamson & Wil- 
liamson, 1525 P-Arch St., Phila., Pa. 


PATENT books mailed free—showing 100 
mechanical movements invaluable to inven- 
tors and mechanies—and telling what is 
patentable, how to obtain patent or part- 
ner, ete. Free on request Chas. E. Brock, 
701 Eighth St.. Washington, D. C. 

PATENTS of Value Prompt and effi- 
cient service. No misleading inducements. 
xpert in mechanics Book of advice and 
patent office rules free. Clements & Clem- 
ents, Patent Attorneys, 704 Colorado Bidg., 
Washington, D. 

MONEY in ideas—Edison, greatest in- 
ventor, tells “‘How to Invent” in booklet, 
sent free, by Henry N. Copp, Registered 
ent Attorney 51, Washington, D, 


MEN of ideas and inventive ability, 
write Randolph & Briscoe, Patent Attoc- 
neys, 620 F St. Northwest, Washington, 
D. C., for list inventions wanted, and 
prizes offered by leading manufacturers 

IMPORTANT Notice—Read my page ad 
on page 122, Advertising Section of this 
magazine, relative to patents, trade-marks, 
ete. Special offer contained in the ad 
EK. E. Vrooman, Patent Lawyer, Washing- 
ion, D. 

MONEY in good ‘ideas My patents get 
it for the inventor Twenty years expe- 
rience. Fees low—payments liberal “The 
Truth About Patents’’ sent free. Jas. BR. 
fansfleld. Dept. A, Washington, D. 

“NO a attorney’ s fees until patent allowed 
Free search and books. Fuller & Fuller, 
Washington, D. C 


PATENTS obtained, trade marks regis- 
tered Copyrights entered Thirty years’ 
active practice Experienced personal, 
high-class service. Address Siggers & 
Siggers, Patent Lawyers, Suite 15, N. U. 
shington, D. 


TORS secure patents s without at- 


tomey fees. Send sketch for particulars.’ 


— Specification Co., Washington, 

Cc. 

—No a advance a attorney fees. Payable when 
patent allowed. Fuller & Fuller, Wash- 
ington, D. C 

PATENTS—Herbert J Jenner, patent at- 

torney and mechanical expert, 608 F. St,, 
Washington, D. C., established 1883 I 
make a free examination and report if a 
patent can be had and exactly what it 
will_cost. Send for circular, 
ATENT books on How to Obtain and 
Sell Patents, containing exhaustive in- 
formation on these subjects, with 100 me- 
chanical movements, mailed free on re- 
quest F. G. Dieterich & Company, 600 
Ouray Bldg., Washington 

PATENTS secured or fee  retur ned. 
Send sketch for Free Expert Search and 
Report as to patentability Books on in 
ventions and patents and reference book 
sent free. John 8S. Duffie & Co., Dept. 1, 
Washington, D. C 

PROTECT your ideas. Inventor's Primer 
free Free search and contingent fees. 
Milo B. Stevens & Co., estab, 1864, 685 
F St., Washington: 353 Monadnock Bik., 
Chicago. Guaranteed by Bankers Regis- 


ter. 


PATENT what you invent—It may be 
valuable. Write me ‘o attorney’s fee un- 
til patent is allowed. 1882. “‘In- 
ventor’s Guide’’ free Fr 1 H. Hough, 
2 Loan & Trust Bldg., Washington, D. 


WANTED People with original ideas. 
Ideas have made fortunes. If your in- 
vention has merit, protect it—turn it into 
money. y free booklet tells how. Write 
teday. V N. Roach, IJr., 502 Metzerott 
Bldg... W m. D.C 
~ PATE ideas wanted—Send for 
3 free bor ks. Richard B. Owen, 30 Owen 
Bidg.. Washington. I 

“SEND for free booklet All avout pa- 
tents and their cost Shepherd & Camp- 


bell, 500A Victor Bldg., Washington, D. C. 


ne 
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faghington. Patent Attorney, 


PATEN' TS that protect and pay. 


I ‘PROC U RE Dest protecting patents; mod- 


REAL ESTATE—FARM LANDS 


BEST Florida Land Bargains. 
Florida and will give rock 


Fastest developing portion 


WANT a location? 


cents stamps oom will receive a list of over 


United States for sale and exchange. 


Well improved 480° acre farm. 


d your business or real estate. 
and sellers together. 
ter where located if you 


~ $0 ACRE Dairy and Fruit Farm, 


Boseker, Grand Haven, 


your property write 


DESTRABL E and grazir 


settle estates 


POPULAR MECHANICS ADVERTISING SECTION 


BALDWIN county land near Daphne,im- 
proved or unimproved; high elevation; fine 
climate; State Normal School. For list 
and prices address B. L. Randall, Daphne, 
Ala. 


SELL your property quickly for cash, no 
matter where located. Don't pay big com- 
missions. Particulars free. Real Estate 
Salesman Co., Desk B, Lincoln, Nebr 

VIRGINIA orchards pay big profits—$350 
on easy payments, secures ten-acre apple 
=o tract in beautiful Shenandoah 

Valley. Other lands from $15 per acre up. 
Write for beautiful booklets and excursion 
rates. F. H. LaBaume, Agricultural Agent, 
Norfolk & Western Railway, Box 4051, Re- 
anoke, Va. 

WANTED—Men to become independent 
farmers in Eastern North Carolina. ‘The 
Nation’s Garden Spot.’’ A card brings in- 
formation. Carolina Trucking Development 
Co., 812 Southern Bldg., Wilmington, N. 


FOR Sale 2.50 weekly for 5 years se- 
cures a home and an independence for life. 
For further particulars address A. 
Blackman, Labelle, Lee County, Florida. 


DOGS—POULTRY—LIVE STOCK 


REGISTERED English Bloodhounds— 
Puppies and grown dogs, best blood. Max 
J. Kennedy, Freedonia. Kans. 


RARE, small, healthy, pedigreed white 
Pomeranian dogs. Beauties, burglar alarms 
and companions. Frank Morris, 272 West 
Park Ave., Aurora, aus 


SCOTCH Collie pups. Send f for list 
Also eggs, Rose Combed Rhode Island Reds 
$5 «100. Kellerstrass White Orpingtons 
$8 100. T. A. Gough, Bristow, Iowa. 


NS. Thirty breeds dogs, stock, 
catalog. Catalpa Kennells, Shelbyville, Ky. 
PEDIGREED, Hunting Beagles. Trained, 
untrained puppies. Price lists. Zimmer, 
Gloversville, N. 
FOR sale. Setter pups. Write, C. W. 
Colgin, Brownsville, Texas. 


EGG tablets make a hen lay every 
time. Wonderful- results. Used by thou- 
sands of poultrymen. Money-back guaran 
tee. 25c and 50c postpaid. H. G. Lan- 
ais’ Sons, Reading, Pa. 


“SPECIAL Sale—Norwich A ie EX- 
ercisers and feeders for 8 at. size, 
regular price, $2.50, sale 1 25; 14 
at. size, regular price 5 price 
$ orders filled in G. 


Sons, 946 Penn St., Reading, Pa 
INCUBATOR simplicity—new automatic 
electric, hot water—lamps eliminated—100 
egg size, $17. Others designed, state volt- 
age available. H. B. Inglis, 25 E, Wil- 
lis, Detroit, _Mich. 

FERRETS—They drive rats, rabbits ; 
prairie dogs. Stamp By prices. Caly in 
Jewell, Spencer, Ohio 


MY perfect poultry house, how to build, 
complete plans Specifications. Address 
A. Sawyer, Forest Park 

AIREDALE — and Scotch Collies 

Pups, Brood Matrons—Make your wants 
known. Stud Dogs. R. L. Savage, St. 
Charles, Til. 


FORMULAS 


FOR goodness sake grab it. Nearly 400 
formulas sent postpaid for 20¢c. Absolute 
satisfaction. Send at once ‘to Johnson & 
Co tox 2% Phoenix, Ariz. 

FORMULA to prevent brass from tarnish- 
ing. Easily rubbed off, leaving still pol- 
ished. coin. Chauffeur, E. 
Boulevard, Cleveland, Ohio. 

SOLDER & Flux combined—in paste 
form. Formula i10c (coin) R. Knox, 317 
N. Sheridan, Colo. Springs, Colo. 

826 SELECTED formulas in book form, 
covering all subjects 20c, White, Upland 
Place, Yonkers, New York. 

3,000 RECIPES 25c. Book catalogue 
free. Scientific Book Shop, Syracuse, N. Y. 

ANTI-OXIDIZER for hard soldering; 
formula, 25¢. Albert, 831 Lincoln Ave., 
Schenectady, N. Y 


SIX baking powder formulas, lic. Gib- 
son Co.. Harbor Springs, Mich. 


SEE metalizing ad under Miscellaneous. 
P. Benson, Stewartville, Minn 


t 
\ 


shh th ata 


and you will smoke nothing else, 


Seelig & Wadsworth, 


the best tobacco possible, 


nonslipping invisible 


“Send Sor descriptive circular. 


10 G | FORMULAS Recirn et Ner 
hii sellin BP. Newnhen fre, 
book Selling b. P. Newnham, Wa egan TT) 
Inventions sent free upon request FORMUI 
THE Patentome tells all about patents : i la y 
and how to get them Free n request H — Tree 
Established 1865. Anderson & Son, Patent awse, Morrison, Tlling 
So te 797 Street ishington, TEN valuable for! 
Advice a fortune S. M. Lipscor Hempstead . 
and books free. Rates reasonable—highest rex 
references; best results. Watson E, Cole 
man, Patent Lawyer, 622 F St., N. W., SEND one dollar for 2,800 formulas 
business secrets St pf, 1 Portia 
erate rates; easy payments ree informa 000 FORMULAS 1 Diges 
tior Benjamin Roman, Park Row Build 100 formulas, et I ily, one year 4 
ing. New York Digest, Grand Rapids, Michigar 
year’s subscripti » Dige Digs 
Grand R pids, Mich. 
We ow: 200 FORMULAS 1 Digest publish 
t land i 100 formula é n ly, one a : | 
tom price —= — Digest, Grand Ray M 
on wholesale tracts of from one section to ee | 
a township—land right, lecatior right FOR MEN 
miles from county seat in safest fruit sec FOR € only Smoke Ck i Me 
tion of Florida, ys an cigars, hand-made, guaranteed to sui 
of the state. Fine investment or coloniza ee e most critical me: fas per 
tion proposition. Will bear closest inves H 
tigotion. Address Southern Land & In- price, 
vestment Company, No. 239 Railway Ex- Orde today OX Ve rr } < 
ho 2 > prepaid Kelly ¢ ( 
Farm, city property Phoenix, Ari a . 
Th 
le rhe Automatic RK Stroppe 
1.000 best arg 3s i pat f the keeps your razor perfect ‘ 
Ke the et invente ‘ A 
me a description of what you have or facti gu nteed or 1 f 
"hat you nt See how quick deal « $1.50 postpaid ircu free \ rn Suy . 
be made. Carl M. Cook, Limon, ¢ ply Comy 1746 Peoria & ‘ . I 
CHOICE Central South Dakota Farm WANTED— Active 1 i ‘ odg 
llent locati I this S i a 
S08 per acre le » & Benetit Get frie 
a0 acre al under cultivati $33 per Spare time. $ $150 Write 
re. Nice 160 unimproved, $30 per acre Box RP-2 Covingt Ky 
Fine in size tract R SHAVI i it a 1 wi 
ing Powde G ed te 
I mder Serial D 
ut Act, Ju 19096. B 
rite me Established 1881 Fr P 
Chicag Illinois 
moke 20 cents I l True Cutlh 
ONLY $240 4 splendid Georgia Farm Holt, M 
Home Eams more ea year than tl t — ‘ 
owner if preferred, or onvertible at your 
option Absolute safety guaranteed. Bank D ry led 
reference and trusteeshty Write for e eclge ale 2 h. Single edge j 
tographs Quick actic necessary Al er send enk 4 ] 
immediately. Geo. W. Deen, Box 520 nalle E. G. Hendrick > W | 
Waycross, Geo s Indianapol Ind | < 
$2,000 PROFIT from 20 acres potatoe SMOKERS, send_6e for sample 
Easy work 10 expensive machinery 1 Spiln Mixture, as 
quired. 20 acre tract nly $390. Write | free } et, “How to Smoke Pipe 
for | icular A. D. Packard, 1122 Bos — OT = Write I Hoffman Company, Dept 
ton Bldg Salt Lake City Utah A, Chica 5 3 
FOR sale—The only shaver’ vest, | 
prove 7] unery al stock, good build lose around eck and i t 1 
ing black andy loam ! miles to mar Good Bye umsy towel I e 7 
gar Plum St M , ol 
FOR ile Fighty re ch e burr oak ——— STROI r afety € t 
land, large attractive building Part einai . P ade expense, “‘the D ‘ 
lars write Rufus } vell, Three Rivers, t t tpaid « He Benke 
Mich € ti Plea tville Sta N. ¥ . 
TO sell Northwest: LOOK! Good eck | $1 A 
Busine Age Minneapoli fred N Moor n, N. J ; 
ind FOR Men—We a e i 
e i et ith the lg 
GET Rich growing fruit in Delaware guarantee it to be the most fac 
Fertile soil, healthful climate: the mar Quick] = 
ket of New York Philadelphia Balti I l Good 
more, et« but a few hours distant Fart agents 
1 si $1 n acre up Free cata N. Clark, (1 g ll! 
log e. Ford & Reis, Inc., Dept i838, Wil DONT 1 
mington, Del. lades We arpe the 2 ea 
MONEY-making farms throughout ; Money back if we don’t fy. We P 
states e te 1,000 acres, $10 to $50 y give eve ve S isfaction ‘ $ 
aire; live stock, tolls and cror on Safety Razor Dept., 80 Gor St., Lows 
cluded t Mammot Mass_ 
illustrated e I 4 SAFETY r lades sterilized 
Strout Farm Agency Statior 04 47 sharpened better than new; 2 ‘ 
West 34th New York years Send for 
— = = am i ectro pping ¢ 
bart chicker house Price $240. | — 
Monthly payments E. A. Steckel, 17 | I 
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SPECIAL for 30 days. Comet Safety 


Razor, including 2 blades and a_ stropper 


which guarantees you 5 shaves from each 
blade Outfit 50 cents Each one guaran- 
teed Send for catalogue. Agents wante 1. 
w. & B. Razor Sates Co., Akron, Ohio. 


FOR THE HOME 


OF interest to young ladies——ty 
reduction sale fancy 1912 models. 
$5.00 dress shoes, gunmetal, vici, tan, pat- 
ent, lace, button, $2.28 prepaid. Oxfords, 
pumps, $1.98. When ordering state style, 
all numbers stamped in shoes wearing, for 
absolutely perfect fit draw pene il outline 
of stockinged feot on paper. Ideal Shoe 
Mfg. Boston, Mass. 


~ WAIST, Apron, 


Jabots, in any work, 

stamped on lawn, ; linen, $1.50. Nellie 

Kelly EK. Savgus, Mass. 
PLANT Tablets. 


Odorless invigorator 
for plants and vegetables. They double 
the bloom, increase the foliage. Simply 
wenderful. Ladies delighted everywhere 
Vsed by thousends of florists. 25ce and 
50c postpaid. H. G, Landis’ Sons, Read- 
Pa. 

“VACUUM Cleaner House installations 
or parts wholesale. Koch Vacuum Ma- 
ebine Co., Ann Arbor, Mich. 


GAMES AND ENTERTAINMENTS 


FREE—1912 magic catalogue, 208 pages, 
350 illustrations, 800 tricks, puzzles, illv- 
sions for parlor or stage entertainment. 
Send 6c stamps for particulars and sam- 
ple pocket trick, Buy direct from the man- 
ufacturer, cheaper and better appar tus. 
Wholesale Magic Co., 270 W. Sth St., 
New York. 

WIGS and Makeups for Theatrical and 
Street Use Percy Ewing, Decatur, 1! 

MAGICAL bargains: Multipiying Bil- 
liard Balls, 25c; Handcuff Escape, 6c; 
Thurston's Rising Cards, Vanishing 
Handkerchief, 15c; Magician's Trick Deck, 
20c; 84 New Card Tricks, 8c.  Hlustrat- 
el catalogues of Magie Tricks, Books, 
Jokes, Puzzles, free. Magic Store, Min- 
neapolis finn. Dealers Supplied. 


experts meet defeat in attempt - 
ing to solve the Atlas wire puzzle. Just 
out. By mail ten cents Atlas Manufac- 
turing Co., New Haven, Conn. 

MAGIC tricks, books and supplies. Most 
complete line in the world. Old reliable 
irm. Large, illustrated professional cata 
logue, ten cents. See our ad on page 10. 
— & Covert, 821 East 43d Street, Chi- 

Iltinois. 


THE mathematical aiystery of 
The most fascinating, eutertaining and 
instructive puzzle of the age. Send 10 
cents in stamps. tall Pharmacy Co., 
42 Hennenin Ave Minneapolis. Minn. 
LEARN “yentriloquism at home rticu 
lars for stamp M. Bailey, Box s 
Paul, Minn 
105 GOOD tricks, with 3 catalogues, 50c 
Joklein. 1193 Brovdway, N. ¥ 


THREE good tricks, with two catalogues, 
lve. Crest. 12 Witmark Building, N. Y. 


RARE COINS AND STAMPS 


00 PAID for the rare cent of 1856; 
$25.00 for the rare silver dollar of 185 
Keep money dated before 1890, and send 
10 cents for new coin value book. A. H. 
Kraus, 2 Kraus Bldg., Milwaukee, Wis. 

STAMPS! 15 Beautiful picture, 10e; 
12 Animal, 10¢; Roumania Charity, 4 var., 
l0c. Satisfaction or money back. Penn 
Stamp Co., Box 267a, Moosic, __Pa 


NEW issues in net hooks, a also 50% 


hooks and sheets. If interested send refer- 
ence. P. Harwood, 2207 Burnet Ave., Cin- 
cinnati, O 

I SEND stamps on approval at 70% 
discount. Reference required. Emory 
Renoll, Hanover, Pa. 5 

= ANDY Packet—100 different stamps 
: Se, 50% approvals. ‘“‘Hawkins,”’ Raton, 


$1 CATALOG, value stamps 12c. G. H. 
Rathbone, 15 Laxton Ave., Torcnto, Can 
ada 


TRY my app. at 66 2/3%. Be. 
Southworth, Cooperstown, N 


DIFFERENT West-India, South and 
Central America, 15 cents; 35 French Col- 
enies and France, 12 cents; 25 different 
from 25 different co ntries, 5 
different from 50 count 
frcm Europe, Asia, Afric t 
10 cents; 200 different 15 ce 
Stamp Company, Wallingford 

COINS—20 different foreign 5 dif- 
ferent Confederate state bil!s, lic. Retail 
price lists free. 150 page premium ccin 
book 25¢ F. L. Toupal Co., Chicago 
Heights, Tl. 


Stamp Weekly, Boston, 
months 25¢ and 202 differ 
ent foreign stamps free, or $7 different 
United States, 

~ COL L ECTOR'S catalog give giving value 
of all stamps. Canada So Catalogue, 
both 25¢ Robert Blakely, Prescott, Ar- 
kansas. 


30 VARIETIES Australian ssamps, 
50 «different Africa, 25¢ Stemm, 
Douglas, Omaha, Nebraska 


23153 


STAMPS free—§ different Costa Rica, or 
3 different Soudan (camel), big stamp lists 
etc., for 2c postage. If you collect 
stamps, write us. Old collections bought 
w. Phillips | Co., Glastonbury, Conn 


DO you collect stamps ? Write for 40 
page novelty list of sets, packets, album®@ 
free. Every applicant enclosing 4de postage 
and mentioning Gift ¢ will receive 
packet of 100 different stamps free. Bright 
Son, 164 Strand, London _ Ene. 

~ EVERYBODY’ 8s doing it: Sen ding for 
100 stamps, 1,000 hinges, 1 “ale, 1 al- 
bum, all for lic. Smith Kechanse, 1007 
E. 60th St., ¢ hicago 


FREE, 500 different stamps. Particu- 
lars for stamp Vernon Sales Company 
Chi ittanooga, Tenn. 


STAGE money Pack of $1,000 ' postpaid, 
10¢ thur Nichols, _Chili, N. ¥ 


75 PAID for rare date” 1853. quarters; 
$20.00 for a half-dollar. We pay a cash 
premium on hundreds of coins Keep all 
money coined before 1880, and send 10 
—_ at once for our new Illustrated Coin 
Value Book; size 4x7 It may mean your 
fortune. C, F. Clarke Co., Coin Dealers, 
Dept. 1 14, Le Roy N 


PACK kK of 23 ~ stamps ; no two coun- 
tries alike, 500 hinges Set of $1 and $2 
U. 8S. Rev., all for 5e Miami Stamp Co., 
Toledo Ohio 


STAMPS—105 China, etc stamp dic- 
tionary and list, 2 Bullard, Sta. A, Bos- 
ton. 

24 VARIETIES Cuban stamps 10 cents. 
List of 6,000 low-priced stamps free. 
Chambers Stamp Co., 111 P. Nassau 
New York City 

STAMPS, 100, all different, free. Post- 
age 2c Mention paper. Quaker Stamp 
Co.. Toledo, Ohio 

ONE pound mixed foreign ifty cents. 
Rott. Millard Co., Detr 


U. 50 to 80% discount—-00 var. 
6c each: 40 at le; 47 at 2c: 19 at 5 

at 4e, ete. Send for Big Special Sale L 
Free. Wendover Neefi Hudson, N, Y, 


MUSIC 


WHEN You Don’t Know where to find 
the sheet music you want, send to us. We 
supply everything in American and foreign 
music at 25¢ per copy, post-free. Willis 
Woodward & Co., 1189 Broadway, New 
York 

LEARN | piano 0 playing and music © easily 
and correctly from beginning to advanced 
My copyrighted book positively shows how 
Seales, Chords, Modulations, Progressions, 
with gems from armen, 
“‘Lucia,”’ ete quic 
tered Text complete, registered Tie 

FE. Strohm, 326 Audubon Ave., New 
York 

MADAME Nordica awarded a $500.00 
prize to our music arranger. Why not let 
him give a musical setting to your verses 
Terms reasonable Willis Woodward & 
Co., 1189 Broadway, New York 

SHEET music. One copy and catalogue, 
Ite Place, Rock Island, Ill 


- 


LEARN to drum. Harry Bowers’ com- 
plete Self Instructor for Drums Bells, 
Xylaphone and Tympani $3, postpaid 
Hawes Music Store, Portland, Me 

SONG poems wanted Cash or royalty 
to you Needham Music House, 61-5, St. 
Low 


SHE cE T T Music Specials, ceples “for 
25c. Featured by Anna Held, May Il 
win, Elizabeth Murray, Byron Harlan. 
Pryor’s Band, N. Y. Orchestras and 
Sousa’s Band. Come Under the Palm 
Leaves, Dear Old Moon, Garden of Van- 
ity Fair, Lady, Shoulder Arms March, 


lioneybee’s Jubilee Dance, Babbalina Two- 
Step, By the Watermill Valse Semple & 
Co., 1198 3 Broadway, New York 


POETS, authors: Get eash for your 


ongs and stories Music Sales Co., 61-4, 
St. Louis, Mo 
SINGERS: 50 latest songs with music, 


l0c; te advertise. Needham Music House, 
61-13, St. Louis, Mo 


NEW Song: ‘Sweet Memories.” 15 cts. 
F. H. Barrett, Tarrytown, XN. ¥ 


IF you have a musical composition te 
publish, send manuscript for estimate. We 
cugrave, print and advertise for $15 and 
upwards, Semple’'s Music House, Norwalk, 
cenn 


TF you want the latest sheet music and a 
better assortment for less money than else 
where, write for our catalog Semple's 
Music House, 204 West Ave., Norwalk. Conn 

LATEST song hit. "Neath the Lilacs 
at the Gate” Moore, Wap 
pingers Falls, N. Y 

ALL the favorite old songs. W and 
music complete in form with at 


tractive cover; size 7%x%'% inches; good 
value Price 50 cents, m stpaid. Popular 
Mechanics Book Dept., Chicago 


RAG-TIME piano playing taugh by 
mail Sook free Chiistensen, 84 Audi 
torlum Bldg., Chicago 


PIANOS——MUSICAL INSTRUMENTS 


GREATEST of all Collingwood Violins: 
let me show you how to save $32.50 on a 
violin outfit; every violin I sell is Guarar 
teed; send for some valuable information 
pertaining to violins Established 1884. 
Collingwood, Ottumwa, lowa 

STRADIVARIUS Violin, excellent toned, 
good bow and case for sale cheap Set 
on trial. Miss Bertha Mardes, Route 5, 
Rosedale, Kansas 


TELEGRAPHY 


LEARN Telegraphy Railroad Dis 
patchers Wires in School Positions guar 
auteed our telegraph graduates Catalogue 
fice. Northwestern Telegraph) School, Eau 
Claire, Wis. 

rELEGRAPHY—Morse and wireless 
Railway Accounting (Station Ageticy) 
taught quickly. K R Dispatches and 
Western Union Wires and complete Wire 
less Station in school Splendid oppor 


tunities—graduates assisted Living ex 
penses low—may be earned Largest and 
oldest school—established 37 years In 


vestment $25,000.00, Correspondence couLses 
also. Catalogue free Dodge's Tetegraph & 
Kiailway Institute, 15th St., Valparaiso, In 
iat a 

TELEGRAPHY taught in the shortest 
possible time. The Omnigraph Automatic 
Transmitter combined with standard key 
and sounder Sends you telegraph mes 
sages at any speed just as an expert opet 
ator would Five styles, $2 up: circular 
free. Omnigraph Mfg. Co., 41 G. Cort 
land St.. New York 


ELECTRICAL 


RENEW cld dry batteries. Send lhe for 
tested receipts. Reilly Mfg. Co., Reading, 

RENEW old dry batteries; complete in 
structions, 25c; guaranteed Clark, 2050 
Arch, Philadelphia 

SPARK coils in parts- —We repair ir coils, 
magnetos, etc Send for circulars Ele 
trical Testing (o., Peoria, 


WHY buy new dry batteries when you 
ean make them yourself very cheap Price 


of formula $1. Wayne FE. Bidwell, 9 North 
Second St., Fulton, Y 
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WIRELESS 


TYPEWRITERS 


NEW Receiving transformer, $8. Re- 
ceivers, best in the country, $5 to $12. 
Variable condensers, $3 and $8. Get the 
best from the house with a_ reputation. 
Mail orders promptly shipped. Wm. J. 
Murdock Co., 10 Carter St., Chelsea, Mass. 

“FIRST class complete wireless outfit. 
Receives 2,000 miles. 6 K. W. Write 
for photograph, price me information. L. 
Dieterich, 1209 East Capitol Street, Wash- 

“LOOSE Coupler and Variometer receiv- 
ing set. Carry in pocket. New design. 
High efficiency. Multiple induction coils 
and blue prints complete. $1.25. Descrip- 
tive circular for stamp. <A. Miller, 382 
Brooklyn, Detroit, Mich. a 
Co., 80 W. 124th St., NY. 
City. Surprising cut prices. Headband, 
29e. Silk cords, 15c, ete. Catalogue, Se. 

WIRELESS telephone sys em—Blue- 
prints, circuits; also Theory in plain Eng- 
lish. No aerial, 25c. H. Dill, 2420 Cen- 
tral Park Ave., Chicago. 


PRINTING AND ENGRAVING 


LOOK here—100 letterheads, 100 en- 
velopes, 100 return envelopes or business 
cars, printed for $1, pestpaid. Walden 
Press, Roxbury, Mass. 

PRINTING—100 Noteheads, 100 Envel- 
opes and 100 Cards neatly printed to your 
order; prepaid, $1. Sample for stamp. 
Union Pub. Co., Dept. M, Uniondale, Ind. 

BUSINESS Cards. Fifty, printed to 
your order, in Patent Spring Clip Leather 
Case, $1 postpaid. Send stamp for sample 
ard. Case only, fifty cents. The Patter- 
Press, Beaver Falls, Pa. 

“ENGRAVOTYPED” Stationery is the 
latest form of stationery for particular peo- 
ple, being a perfect imitation of steel die 
stamping. Samples on request. Clifford 
I). Stone, 501 Snowflake Bldg., Toledo, O. 

100 NOTEHEADS, 100 Billheads, and 
£60 cards printed sent postpaid for $1. 
Price list and samples for stamp. W. L. 
Metcalf, Marlboro, N. H. 

WE print anything! Good work, low 
prices. Stamp brings samples and_ price 
list. Eastern Printing Co., Eastern Ave., 
Baltimore, Md. 


100 ENGRAVED cards of your name 
$1.50. Hand-engraved copper plate work. 
Money refunded if quality is not satisfac- 
tory. Samples of business and personal 
engraved or embossed stationery on request, 
Central Sales and Stationery Co., P. O. 
Box 738, Kansas City, Mo. 

PRINTING—500 either envelopes, note- 
heads, cards, 90c; 1,000, $1.40; 1,000 cir- 
culars, 95c; 500 linen finish letterheads or 
envelopes, $1.25; 1,000, $2.15; 1,000 type- 
writer letters, $1.45. Samples. “The 
Model,”” Manchester, Towa. 

10x15 COLTS Armory with  throw-off, 
$70. All sizes other printing presses, type 
and supplies. Bargain List for stamp. 
Popular Bargains, Richland, Pa. 

GUMMED Labels, 3,000 $1. Two col- 
ors. Catalogue free. Mac Taggart, 12 
Arch, Philadelphia, Penna. 

PERFECTION Multigr ‘aphed form let 
ters are perfect imitations. 1,000, $3, or 
500, $2. Including stock, letter, head- 
delivered in U. 8S. Send for specimens. 
Perfection Letter Company, Washington 
St.. Muncie, T:udiana. 

AUTOGRAPH Rubber’ Stamp, prints 
your name exactly as you write it, T5ec. 
Agents wanted. Autograph Stamp Works, 
Newcastle, Ind, 

PRINTING Presses, type, supplies. Cat- 
alog free L. M. Carroll & Co., 326 


Madison Chicago. 
$100 S established mail order busi- 
ness. $55 buys printing outfit. Paper 


cutter, $25. Walter Robb, Canal Dover, 
Ohio. 

100 NEAT visiting cards, 100 fine 
plate, 35c. 50, 20c. Samples for stamp. 
Retter Bros., Box 142-P, Tippecanoe City, 
Ohio. 


1,000 IMITATION Typewritten Letters, 
heading black, body purple, $3. 6x9 cir- 
culars, return envelopes, Complete 
samples free. Good's Printery, Harrison- 
burg, Va. 


SPECIAL bargains: Kemingtons, $10; 
Smith Premiers, $15; Underwoods, L. C. 
Smiths, Olivers. All machines rebuilt and 
guaranteed. Send for Wholesale Price 
List No. 21. Universal Typewriter Dis- 
tributors, 6802 Bishop St., Chicago. 


TYPEWRITERS. Greatest sale in his- 
tory. Bankrupt stock, many like brand 
new, low as $10. Write for special price 
list No. 16. Machines sent for trial our ex- 
pense. Typewriter Inspection Co., 235 W. 
4th, Cincinnati. 


TYPEWRITER Bargains. All makes, 
$10 up. Ten days free trial. Guaranteed 
two years. Express prepaid. Price list 
free. Frank Payne Company, Rosedale 
Branch, Kansas City, Kansas. 


TYPEWRITER, Oliver, latest model 5, 
like brand new, only $35. Miss 8., 815 
Betts St., Cincinnati. 


NO. 2 Smith Premiers; No. 6 Reming- 
tons; Foxes (blind); exceptionally fine con- 
dition; like new. These are rare bargains 
at $16. Shipped on approval. References 
required. Oo. P. Paullin, Loudonville, 
Ohio. 


I WANT to correspond with persons who 
are about to buy a high-grade typewriter, 
and object to paying the high prices gen- 
erally asked by manufacturers and dealers. 
Any make on approval. Catalogue, bar- 
gain list and valuable information sent 
free. <A. E. Atchison, 4127 West 21st St., 
Chicago. 

TYPEWRITERS—Every kind on _ the 
market. Write today for best bargain you 
ever secured. Shipped anywhere on ap- 
pioval, $10 up. Fletcher Typewriter Co., 
207 N. 7th St., St. Louis, Mo. 

GENUINE typewriter bargains, no mat- 
ter what make, will quote you lowest prices 
and easiest terms. Write for big bargain 
list and catalogue 17. L. J. Peabody, 278 
Devonshire St., Boston. 


FOR Sale—Mailing list of 520 names, 
Rural District in Western Penn isylvania, 
320 N. Broad St., Grove City, Pa. 
GINSENG $35,000 per acre. Send loc 
for my ginseng culture giving informa- 

tion. W. N. Long, Florence, Ky. 


SEE what we say under “Patents,” 
Swift, Attorney, Washington, D. ¢. 


HENRY’S Beautiful New Art Colors have 
no equal for tinting photos, views, post 
cards, studies, lantern slides, gold and ij- 
ver decorating, stenciling, ete., with lich 
velvety effects. To prove it, let us 
you one full size pan free to try, 
Chemical Co., Vallejo, California. 

STUDENTS special—Set of 20 he autiful 
college pennants, size of each, 9xX1844 
inches, for 29¢ in stamps. Yale Specialty 
Co., Williiamspert, Pa 


seid 
Henry 


MAKE beautiful brooches, hat pins, ete. 
from metalized flowers and insects. Easily 
learned; good profits. Sample and booklet 
for stamp. P. Benson, Stewartville, Minn. 


LEGAL advice—5oec. Prompt, reliable, 
confidential, by experienced lawyers. One 
question, 25c. Before seeing home lawyers, 
write us. It will pay. Satisfaction guar- 
anteed. Legal Aid Bureau, Alliance, Ohio. 

PUSHMOBILES, 5 ft. rubber-tired 
wheels, $10. Michigan Toy Co., 1 So, 
Tonia St., Grand Rapids, Mich. 

BOYS, earn vacation money with my 
easy selling specialty. Sample ten cents. 
C. R. Hewitt, 305 W. 30th St., Indianapo- 
lis, Ind. 


WATER Still. Fits any tea kettle. Gives 
two quarts per hour. Price $2.50, 4 
Adams, 3935 Colorado <Ave., Chicago th 


GOLDEN Seal, the Golden Harvest, 
$6,000 per acre. Easily grown. Explana- 
tory booklet ten cents. Buckeye Gardens, 
200 Main St., Cincinnati, O. 


FLOUR & FEED MILLING MACHINERY 


SPECIAL bargains in second-hand: At- 
tiriton mills, burr mills, crushers, corn 
shellers, bran dusters, dust collectors, puri- 
fiers, reels, double, single, 2 and 3-pair 
high roller mills, sieve bolters, receiving 
separators, geo ete. Write for de- 
scription and prices. Sprout, Waldron & 
Co., P. O. Box 429, Muney, Pa. 


EYE glass users—Automatic Holder, fifty 
cents and saves dollars. Mann Specialty 
Co., Cleveland, 


FOR Sale. Collector's Fancy Leather 
Cases with alphabetically arranged pockets. 
New, at special prices, Send sample of 
bill you use and we will send case of 
proper size for your inspection. Tele. Rec- 
ords Company, Traer, Iowa, 


SHORTHAND TYPEWRITERS 


ANDERSON Shorthand Typewriter, faster 
than stenography! One stroke prints a 
word in plain English. 100 words a min- 
ute in six weeks. Anderson Shorthand 
Typewriter, 5714 Cedar Avenue, Philadel- 
phia, Pa, 


MISCELLANEOUS 


WANTED—Active man in every lodge. 
To join this Society. Carry its sick, acci- 
dent, death Benefits. Get friends to join. 
Spare time. $50 to $150 a month. Write. 
Box RQ-293, Covington, Ky. 


GOOD astronomic al telescope easily 
made from our drawings, $1. Magnifying 
50 to 100 diameters. Build it yourself. 
Observe coming eclipse. Chenoweth Opti- 
cal Company, an ine hester, Ind. 


IT’S results that you want--You get it if 
you place your circular mailing with John- 
son & Co., Box 231 231, Phoenix, Ariz. 


~ “YOUR friends ds will want to know where 
you got it.” Men’s and Boys’ jersey 
sweaters—Maroon, Navy, Grey. Sizes, 24 
to 44. Sent postpaid for 3%¢c. Order quick. 
Maine Knit Goods Co Portland, Me. 


FISH: Fish: Fish: Lack hb has nothing 
to do with it. The Fishermen’s Guide tells 
you how to catch fish. You can’t afford 
to be without it. Price fifty cents. Ad- 
dress Fishermen’s Bureau, Lufkin, Texas. 


REAL Sales Letters c—Instruction 
Book—Not an advertisement—send coin our 
risk. Sales Publishers, Racine, . Wis. 


MECHANICS! Look! Price Reduced! 
Standard Solder Chart containing direc- 
tions for making 21 kinds of solders. Also 
free souvenirs. Price complete, only one 
dime (silver), Standard Service System, 
Batavia, Ill. 


THREE hundred prosperous farmers’ ad- 
dresses, this section. New typewritten list. 
Price, one dollar. Sereno House, Mem- 
phis, New York. 


SEE For Sale Patents. Moll. 

D-E-E-ELIGHTED you'll certainly be 
when your lips touch the kid (folding) 
pipe, 25c. ‘‘Helwig,’’ 49 Clinton St., Al- 
hany, N. Y. 

TOBACCO cure. One box cures. Guar- 
anteed or money back. Established 1894. 
Write for special offer. Allen Distribut- 
ing Co., 319 Altman Bldg., Kansas City, 
Mo. 


~ YALE Adding Machine made of steel 
nickel plated and best adder made. One 
dollar prepaid. Yale Mfg. Co., Dept. 0, 
Newark, N. J. 

TATTOO machine ink, and full diree- 


tions, 50e¢ silver. Prof. Rebec., Manufac- 
turer, Cedar Rapids, Iowa. 


YOUR 25 Word Ad in 100 magazines 
for $1.00. John A. Hendrickson, 115 N. 
12th St., St. Louis, Mo. 


YOUR INITIALS in gold filled metal 
letters, ten cents. Albert, 831 Lincoln 
Ave., Schenectady, N. Y. 


EARN $15 to $25 a week as our mail 
order dealers. Right from your own home. 
Hold your position until entire time is re- 
quired. We are manufacturers and owners 
of patented just-in-season, repeat order 
specialties. If you are just starting a mail 
order business or if already established, 
you can’t afford not to handle our Patented 
Money Making Getters. We sell and _ fur- 
nish everything No canvassing. Small 
capital. Experience unnecessary. Write 
today for Latest Patented Leader and 
Manufacturers’ Easy Selling (copyright) 
Mail Order Plan backed up by “Whole 
a positive proof and sworn statement. 

Pease Mfg. (Co., 552 Pease Bldg., 
Michigan St., Buffalo, N. 
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TATTOOING. | Improved Electric tattoo- BASE Ball curver, worn on the hand, ANYBODY can make good cuts pe my \ 
ing machines, $2.50 each. Sold with a | can give the ball a sharp twist thus caus- simple zine etching process; pr $i: j 
guarantee. Cheapest and best line of Tat- ing a wide curve. It is so small it is | specimens and particulars for st -—4 , J 

tooing 15e | not and they all wonder where M. Day. Box M. Windfall, Ind. 

for 6 beautiful hand _ colorec de- those awful curves come from. Price 25 oO le aq 
signs. Write now for tree price list. J. F. | cents. Curver Co.. Box 125. Brady. Nebr 

Barber, 1019 Vine St.. Cincinnati, Ohio. YOUR 25 word advertisement in 35 | S. Mankin & Co., Alexandria, Va. 


A TWO cent stamp brings two handso.e 
view cards, four valuable formulas a» | 
laicky Day Card. Francis Company, 24 


I WILL start you “earning $4 daily at magazines—3 times and my money-making 
home in spare time, silvering mirrors; no | magazine one year for only $1.50 Hi. 
capital; send for free instruction booklet, Latz, Atlantic City. N. J 


giving plans of operation. G. F. Redmond, 15 CENTS" for German silver key check | First St., Jersey City, N. J f 
Dept. _306._ Boston. Pathe marked with name and address, key ring 
PA ATENTS secured— « Parker, 0G included. Pease Die Works, Winchester, 
St., Washington, N._H. TOO LATE TO CLASSIFY 
BROTHER—Accidentally discovered root “TEXTIGUM” typewriter covers, fine, POSITIVELY best ribbons, three, $1.1. 
will cure tobacco habit. Gladly send par- 50c, See what I say under ‘Typewriters.’ See what I say under ‘‘Typewriters.” t 
ticulars. F. Stokes, Mohawk, Florida. Atchison, Atchison. 


Don’t ENVY a and 
; Use Pompeian 44 


FOR SALE—A Limited Number of complexion. one.’” 
Don’t Take Em Off 


Popular Mechanics Magazine » Your trousers can be creased right , 


>on you (or off if you prefer) in 
For 1911 


five minutes with the “ NU- 
consisting of the 12 issues of the magazine PANTZ” Greaser. Presses ties 
with a complete index suitable for binding. 


also. Complete outfit only $3.50 
Price $1.50 Postpaid 


on money back guarantee. Save 
$10.00 to $20.00 per year and add 
hundreds of dollars to your personal 
appearance by writing for the “‘ NU- 
PANTZ” folder and approval offer. 


RACINE CREASER CO. 
Sth St., Racine, Wis. 


Chart of a Modern Submarine Three Excellent Books for Those Who 


Price 25c P - Like to Make Things 
ostpai 
Showing and tee over 200 parts. Size 14x 28 Amateur Mechanics Nos. 3 2 & 3 


inches. Printed on Plate Paper. PRICE 25 CENTS EACH POSTPAID 
POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St. Chicago Popular Mechanics Book Department *"* “-ych'esse" S* 


A Reproduction of a Great Ocean Liner 


Actual Size. Unfolded a = Showing and 
Naming 


Every Part 


The accompanyin 
illustration (actua 
photograph) conveys 
some idea of the vast 
amount of accurate de- 

tail of a big ship shown 
by our lithographic 
model. The different 
parts are shown b 

means of folds whic 

may be opened, layer 
after layer, displaying 
everything 1 in its proper 
position just as it would 
be found in the actual 
boat itself. The print- 
ing of the model in 
colors serves to bring 
out each part more dis- 
tinctly and every one is 


VY Price Postpaid, 50c A r numbered to corres- 


pond with the name 


. found on the accom- 
Other models at the same price are: 


i i get more information 
Automobile Locomotive Steam Engine Steam Turbine 
Gas Engine Dynamo Wireless Telegraph ditions by studying 

this model than in 
any other way as 


POPULAR MECHANICS BOOK DEPT., Chicago “you 


POPULAR MECHANICS CoO. 
318 W. Washington St. CHICAGO 
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Learn More and Earn More 


Don’t be satisfied with merely pushing a saw and driving 
nails. Learn to PLAN as well as to work—to use your 
BRAIN with the same skill that you use your hands. Learn 
to fill a BIG SALARIED job—the kind of a job that hun- 
dreds of other men, with no more natural ability than you, 
are filling with ease and success. 


AN HOUR A DAY WILL DO 


me hour a day spent in in careful study will enable you ont 
MASTER EVERY DETAIL of your line of work. E 4 
BRANCH of building construction, EVERY ANGLE 
of architecture and carpentry—-can do it in your 
spare moments and at almost no expense at all. You can 
have the knowledge and ar prow 3 of over FOUR SCORE 
EXPERTS at your command read a — use when- 
ever you want it—can fit yoursel first-class position 
you that you desire—simply by - And us to place in 
your hands, this great ten-volume set, without your sending us 
one cent in advance. 


THIS CYCLOPEDIA OF 


Architecture, Carpentry and Building 


is the most exhaustive, comprehensive and practical work on the building 
trades that has ever been published. It covers every detail of building 
construction from foundation to roof, from common carpenter work to rein- 
forced concrete and steel, from masonry to heating and ventilation ; from 
specifications and estimates to building laws and ‘superintendence. It 
covers all the PRACTIC AL things that you WAN O know, all the 
things that you’ ve GOT to know if you're going to be asuccess. It con- 

tains over 4,000 drawings, full page plates, diagrams, etc., has 4,760 pages, 
is bound in handsome half morocco and printed on special paper in large 
clear type. No CARPENTER, CONTRACTOR or BUILDING OWNER 
ean afford to be without it a single day. 


Get these books FREE and see for yourself 
just what they are before you send us a single cent. Look them over 


carefully at your leisure, keep them for seven days before you decide 
whether you want them or not, and then if you don't believe that each 


volume is actually worth more to you than the price of the entire set, 
send them back at our expense and the transaction won't cost you one 
penny. If you do decide to keep them, our charge will only be $24.80, 
spread out thin in easy payments of only $2.00 a month. We don't ask 
you to buy these books on our description of them. We don’t ask you 
to trust our judgment. We simply ask you to get the books and see for 
yourself. We'll send the entire set, express prepaid. 


Free with every order received before July 1, 1912 


With each set is included a year's Consulting Membership entitling 
you to the advice of our business, engineering and law experts free. This 
will give you practical help in handling working problems which are too 
Specific to be taken up in detail in the cyclopedias. There will be no 


limit to this service. A single problem solved for you might be worth 
more than first cost of the books. Order the books now. 


American School of Correspondence, Chicago, U.S. A. 


FREE EXAMINATION COUPON 
American School of Correspondence, Chicago, U.S. A. 


Please send set Cyclopedia of Architecture, Carpentry and Building for 
seven days’ free examination. I will send $2.00 within seven days and 
$2.00 a month until I have paid $24.80 or notify you and hold the books 
subject to your order. Title not to pass until fully paid. Pop.Mech.6-12 


BARNEY OLDFIELD 
Declares My Auto School 
The Best in the Country 


READ LETTER 


Dear Mr. Sweeney :— 

After going through your school here, as you call 
it, I would call it a shop, it is complete enough to be called a 
factory, | am pleased to tell you that I consider it the best 
and most completely equipped school in the country. It is 
needless for me to tell you that I have visited a great many 
automobile schools during my travels, as lam greatly inter- 
ested in their work, but yours is far ahead of any I have ever 
seen, as you teach here the mechanical end of it in a prac- 
tical way, which is in my estimation far ahead of learning it 
by books and charts. Wishing you success, 

You know me, 


Kansas City, Mo., Feb. 17,1912. BARNEY OLDFIELD. 


If Dissatisfied with Your Present 
Occupation 


Learn the Automobile 
Business 


A trade where you are in demand 12 months in the year. 
Work pleasant — big demand for trained men. 90% of the 
automobiles in daily use are not in proper adjustment on 
account of shortage of experienced automobile mechanics. 


Everybody in the 

Automobile Business Today 

is Making Big Money 
I want you to come to my school; I want you to see for 
yourself, how thoroughly and practically I teach all about 
the automobile. Six weeks after the day you enroll in my 
great practical Automobile School you will be prepared to 
properly repair any automobile made and drive any car or 
truck or open a garage and repair shop of your own. 
You can learn ihe automobile business thoroughly in my 


school because I have been years in working out for 
quick, thorough instruction, the 


“Sweeney System” of 


Practical Automobile Instruction 


It is today the most thorough, practical, comprehensive 
and interesting course of automobile instruction, and 
embraces every point worth knowing, including vulcan- 
izing, brazing, oxy-acetylene welding, lathe work, 
machine shop practice, testing and road work, etc. You 
learn by doing the actual work on real cars with your own 
hands under the watchful eyes and ready suggestions of 


No Books Used— Tools Furnished FREE 


The tuition is low and, after you have paid that, you do 
not have another cent of expense in the school. You do 
not learn from books, but by practical work on real automo- 
biles in everyday use. 


Send Today for free catalog and we will place 


your name on our mailing list for 

our monthly school magazine which 

we will also send you absolutely free. I want every man 

thinking < learning to become an Auto Expert to have 

my Illustrated Catalog. Write for this great 
k. today —this very minute -NOW. 


EMORY J. SWEENEY, Pres. 


Sweeney Automobile School 
The School of Practical Experience 
1438 Woodland Ave., KANSAS CITY, MO. 


d chauff. repair men, truck drivers and 
demonstrators furnished. 


Please Mention Popular Mechanics 
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7O0O Things That a 


Boy Can Make 


1 O O Illustrations That 


Thoroughly Show How 


THE handsome set of four books—“ Mechanics for Young America” and 
“Amateur Mechanics” (Nos. 1,2 and 3) — each book bound separately in 
Illuminated Covers, and the whole set enclosed in a heavy Bristol Folding 


Case with extension clasp—will be sent prepaid to any address for $1.00. 


The Ideal Books for the Wide-Awake American Boy 
Thoroughly Practical and Instructive 


Besides telling how to make scores of things useful about the house, 

full and complete directions are given on constructing the following 

and hundreds of others things which appeal to the heart of every boy. 
Electric Appliances — Steam and Gas Engines — Motors —Wireless and Morse Telegraph — Self- 
Propelled Vehicles Toboggans, Bobsleds, Ice-Boats — Motorboats— Paddle Boats, Canoes, 
Rowboats—Camping Outfits— Cabins — Tents — Fishing Tackle — Magic Lanterns — Search- 
lights-- Cameras— Telescopes--Gliders and Aeroplanes— Kites and Balloons— Aquariums— 
Electric Furnaces—- Electroplating Outfits—Lathes—- Foundry Work at Home —Iron, Copper, 
Brass and Other Metal Work — Bookbinding—China and Pottery Kilns — Parlor Magic Tricks, etc. 


Each book sold singly at 25c postpaid or the complete set for $1.00 
POPULAR MECHANICS BOOK DEPARTMENT 


318 W. Washington Street, CHICAGO 


“The How and Why of the Automobile” 


200 Pages. Bound in full cloth. 250 illustrations. Price $1.00 Prepaid. 


Did you ever talk to a The author realized all 
man who came over on these difficulties himself, 
your side of the fence and because he has been 
talked WITH you and not through it all. Not only 
AT you—who explained that, but his experience as 
things in such a way that an instructor of a large 
you laughed at yourself motor school taught him 
afterwards for not under- the way to explain the 
standing the subject before various parts of a motor 
—it was really so simple? vehicle in simple language, 

Do you remember the so that even the boy of 
innumerable times you fifteen could understand 
have said to yourself, “If I only had somebody | and and appreciate them. 


here to explain things—someone who would go Would you like to see what’s inside of an auto- 
through this proposition with me until I under- | mobile engine—would you like to know the name 
stood it—someone who would use homely and | of every part—be able to talk intelligently about 
familiar examples to explain things, instead of | it and be your own mechanic—tell your chauf- 
talking over my head by using technical terms?” | feur what to do—know when he is bluffing you ? 
In a word, would you like to know all about a motor car—how it works—how to 
drive it and how to take care of it? Then send for a copy of this book by Fay L. 
Faurote, B.S., (M.E.),for five years closely associated with the Experimental Department 
of a pioneer autotnobile factory, for two years instructor in the Detroit Motor School. 
Introduction — The Four-Stroke Cycle Motor —The Two-Stroke Cycle Motor— Motor Design 
Contents: — The Carburetor —Ignition— The Cooling System— The Transmisson Gear— Motor Testing. 
ADDRESS 
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Big Demand for 


Electricians 
Plumbers 
Bricklayers 
Painters 
Decorators 


Draughtsmen & 
Moving Picture Operators 


No Experience Necessary 


Take advantage of these big openings right now. More men are 
wanted for these trades all the time. We will help you earn from §5 to 
$8 per day or start a business of your own, so that you can earn from 
$5,000 to $5,000 per year. We will teach you in a few months’ time, 
at small expense, one of the following profitable trades: Electricity, 
Plumbing, Bricklaying, Painting and Decorating, Mechanical 
Drawing and Moving Picture Operating. Unlimited opportunities 


or making big money. No experience necessary. 
Start Your Own Business— 

FREE TOOLS 
$3,000 to $5,000 Per Year We furnish all 


of the tools and 
equipments 
you use in our 
schoo! abso- 
lutely free. No 
expense to you. 


If you want to go into business we will equip 
you so that you can start right in for yourself, 
at very small expense, and make from $3,000 to 
$5,000 a year. Our school is the oldest, largest 
and best equipped trade school in the world, 
Open all the year round — enter any time at any 
age. Day and night sessions. Tuitions very 
low. Easy payments if desired. We will help you earn your way 


through school, too. And our employment bureau places students in 

big paying positions all the time. 

Write Toda Get our 1912 catalog which explains all about our 
y practical course of instruction. Learn how students 

make big money—how you can insure your future by taking our course. 

Get this information at once. Everything sent absolutely free. Just send 

us a postcard. We will help you make a big success, so write today to 


L. L. COOKE, Director 


Coyne National Trade School 
20 E. Illinois St., Dept. 119X Chicago, Ill. 
Oldest and Largest Practical Trade School in America 
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BE A 


DETECTIVE 


Earn from $150.00 to $300.00 
per month, travel over the world. 


“Made over $1000 in 60 days.” 
T. L. FISHER, TEXAs. 
“Earned $90.00 clear in 4 days.” 
R. W. BRAY, OKLAHOMA. 
“Made $150.00 in one week.” 
J. R. FIELDs, ARIZONA, 
“Made $10.00 in one day.” 
LAWRENCE B. CHANDLER, FLORIDA. 
“$80.00 made in 15 days.” 
N. M. ADAMs, MIssourt. 
“Made $350.00 in two weeks.” 
G. T. LINDSEY, MONTANA. 
“Made $10.00 in two hours.” 
J. T. HOLCOMBE, NEW York. 
“ Made $25.00 in two days.” 
F. H. RAsH, MIssourt. 


WRITE TODAY 


Cc. T. LUDWIG 
208 Scarrit Bldg, _ KANSAS CITY, MO. 


XPERT 
We teach you the entire subject by mail in 10 weeks’ spare 
time, and assist you to secure good position. Demand for 
trained men can’t be filled. Simple, practical and personal 
instruction. Free auto model to each student, 
FIRST LESSON FREE—WRITE FOR IT NOW 
Get started atonce. Write The Original Automobile School 
Empire Auto Institute, 146 Empire Bldg., Rochester, N. Y. 


Owners—we supply competent men 


“ MONOGRAM A new complete text book, 


by mail. Only $2.00. 


ENGRAVING” scHOOL, Rochester, N.Y. 


STAMMER 


Attend no stammering school till you get my large FREE 
book and special rate. Largest and best school in the world 
curing by natural method. Write today. Lee Wells Millard, Pres., 
North-Western School for Stammerers, Inc., 917 First St., Milwaukee, Wis. 


SPECIAL OFFER TO [have a SPECIAL 
=—— OFFER to make a 
AUTOMOBILE. student from every 
community. If you want 

STUDENTS to attend the largest Automobile 
Training Institution in the world 

and prepare yourself for an expert position paying from $75.00 to 


n 
$200.00 a month as Automobile Salesman, Garage Baneser. Repair 
Man or Driver, write me at once. 


H. J. RAHE, President, 1185 Locust Street, KANSAS CITY, MO. 
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Highland Park College 


Des Moines, lowa* 


One of the 
most com-— 
letely equipped 
NGINEERING 
SCHOOLS in the country 


COURSES OFFERED 
1. CIVIL, ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity is offered for making up 
work or for taking a complete course preparatory to the standard Engin- 
eering Courses shop work from the beginning comes ‘n preparatory 
courses. Sec our new Engineering Catalogue. 
1. One Year Electrical Engineering Course 
. | 2, OneYear T elephone Engineering Course 
2. SHORT ' 3. One Year Steam Engineering Course 
COURSES | 4. One Year Machinists’ and Automobile Course 
5. One Year Course in Mechanical Drawing 
Just a fair common sc hool education is all that is required for entrance to 
these courses. These courses are very practical and are intended for those 
who have but limited education and do not see ti.cir way clear to take a 
complete Engineering Course. The Machinists’ Course 's especially prac- 
tical. The new machine shops are the most complete to be found in con- 
nection with any Engineering School in the United States. 
SPECIAL COURSES 
1. TRACTION ENGINEERING. This is the most complete course 
in Traction Engineering offered by any Engineering School inthe country. 
It may be completed in three months. Students are taught how to make all 
repairs on engines as well as to handle them. Four traction engines used 
for experimental purposes. 
2. GASOLINE AND AUTOMOBILE COURSES. These courses 
may be completed in three months. They are exceedingly practical. 
Complete Chauffeur practice. Just a fair common school education is all 
that is necessary to enter. 


3. FARM BLACKSMITHING, FARM CARPENTRY. 
Mention course in which you are interested. Acidress, 


0. H. LONGWELL, Pres., Des Moines, Ia. 


LEARN THE EXPORT BUSINES 


Get into something new—where competition is practically 

unknown. Big manufacturers are searching the country for 

competent men to handle their Export Departments. We are 

the only Schoo! in America that teaches how to handle Foreign 
rade. Find out more about this new career. 


Write for our booklet—NOW, 


JANSSENS SCHOOL OF FOREIGN TRADE 


1502 Manhattan Bldg., CHICAGO 


WATCH MAKING—ENGRAVING 


Easily le d, 
Learn a Trade That Pays! 
splendid wages; old established, successful schoo! ; practical 
instruction ; does away with tedious apprenticeship. 
FREE We supply tools free. Money earned while learn- 
ing. Positions readily secured for graduates. 
Write for full information and special summer offer. 
KANSAS CITY WATCHMAKING SCHOOL, 
Dept. M. KANSAS CITY, MO. 


FOR Our Six 

“LEARN Lessons 
willteach 

to ecome 

AT HOME agood Pen- 

man. These lessons are copiously illustrated and have printed 
directions for practice and criticism of your work. Send 
2 cent stamp for Trial Lesson. SPALDING’S COM'L 


COLLEGE, g28 Oak St., KANSAS CITY, MO 


Students may 
enter any time they 
are ready to come 


LEARN AUTOMOBILE BUSINESS 


for our as chauffeurs, automobile ( 
salesmen and repairmen exceeds supply. We teach 8 im 
branches of the business by mail in 12 weeks, 
furnishing you employment from which you 
ould earn more than enough while study- 
ing to pay for course. Only schoo! that loans 
each student working model of automobile 
whilestudyinzand gives preparatory n- 
ing tor auto factories. Write for Pian C10 


ry Write today for our 
Complimentary Scholar- 


») ships offer. These Schol- 
arships are open now, 


Graduate correspondence students 
hold highest records, are most suc- 
essfulin gassing bar examinations. 

r ¢ plete Home Study Law 


@rect jurists, lawyers and univ 


‘er 
Greatest home study law course in America. 


We Guarantee FREE 
any graduate fail- 
ing to pass bar examination. Our course covers 
both theory and practice — prepares for bar in any 


tate. Abraham Lincoln, Henry Clay. John Mar- 
shall, Jas. A. Garfield, Kdward H. Harriman, Thos. Ryan and thou- 
of our most noted men and lawyers STUDIED law AT HOME. 


Decide now to study law at home. Make this 
teward a successful business or professional career oe Re 


Special Business Law Course 


TRICK HENRY s .id that there is only one lamp to guide 
footsteps. the lamp of experience; only one way to judge the a 
by the past. Know a what todo. Avoid expensive lawsuits. We 
teach you a thorough knowledge of commercial law; we give you the 
fundamental foundation and principles of business. 


FREE Scholarships 


Write today. FREE Scholarships open, Schol- 
arship students pay only for text and postage. This 
is a very extraordinary opportunity. We want a 
large number of students quickly, and hence thie chance we are giving 
to a very few. If you want this opportunity, be quick, Answer et 
once, for we reserve the right to withdraw the offer at any time 

— 


Send Free Coupon / FREE COUPON 


Sign and mail this coupon today. 
American Correspondence 
our free catalog and full par- School. ot Law, Manhattan 
tieulars: ‘Don't wait send Bldg., Dept. 119X, Chicago. 


end 

the coupon now, while this 
’ Gentlemen: Without any 
AMERICAN obligations on me whatsoever, 


please send me your Catalog 
CORRESPONDENCE andfull particulars of your Free 
SCHOOL OF LAW a Scholarship Offer. 
Manhattan Bidg. 
Dept. 119 X Name.....-- 
CHICAGO, ILL. a 


G e most remarkable offer ever 
made by a Oo 


Please Mention Popular Mechanica 


me 
| a pi 
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Annually 
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“wasa LAWYER— 
— HOME TRAINED. 
AT HOME 
2. 
Automobile College of Washington, Washington, D. C. 
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We are the Real 


To competent graduates we furnish a 


Standard Type Aeroplane Practically Without Cost 


We Teach GENUINE CURTISS y, 
Flying on’ GENUINE BLERIOT | Avistr 


MANUFACTURE ANY type aeroplanes and 
make a specialty of Engineer 


= BECOME — 
HYDRO-AEROPLANES an Aeronautical 
= We are booking NOW Exhibition Flights 
at Fairs and Meets, Aerial Advertising a Flying 
Stunts for Merchants and Manufacturers: ator 
SPECIAL HOME-STUDY COURSE for out-of-town students. Competent 
Aviators earn from $100.00 a week UPWARD. 
Address immediately for particulars: Department No. 20 


Milwaukee School & College of Aviation 


Hangars, Shops and Flying Field 
Foot 64th Ave., West Allis, Wis. 


BECOME — 


an Aeronautical 


Motor Expert 
BECOME— 


FORTUNES 
have been made 
in a season 


S. E. Corner of Grand Avenue and 
Fifth Street, Milwaukee, Wis. 


And Easily Earn $900 to $1800 a Year 


The world-wide use of electricity has created a 
demand for metermen that for wy to come will 
be greater than the supply. us teach you 
this new profession. sily learned. Positions 
ry Enroll now. Tuition low. Easy payments. 
Write for free booklet “ Instruments and Meters” 


telling all about this new 
fascinating, profitable field. 


Ft. Wayne Correspondence School 


611 Trust Bldg., Ft. Wayne, Ind. 
** Oldest and Largest School of Its kind ** 


Write today for our valuable 
poultry book which tells HOW to 
increase your poultry profits — 
HOW to start a money-making poultry 
business of your own. Written by famous chicken 
experts. It’s FREE! Never in the history of the 
world was there such tremendous profits in the 
poultry business as there is now. Prices soaring! 
Get in Quick. 


National Poultry School, Dept. 119X Hoyne Bldg., Chicago, Ill. 


MEN WANTED! 


SOUND MEN-—21 to 40 years old—wanted at once for Electric 
Railway Motormen and Conductors in every state. 
Wages » to $100 a Month. Experience Unnecessary. Per- 
manent employment, no strike. Write immediately for Applica- 
tion Blank. No colored men hired. Address Manager E mploy- 
ment Department, Koom 885 Dwight Bldg. Kansas City, Mo. 


SHORT-STORY WRITING 
A course of forty lessons in the history, form, struc- 
ture, and writing of the Short-Story taught by x Berg 
Esenwein, Editor, Lippincott’s Magazine. 
250-page catalogue free. Write to-day. 
The Mame © School 


My book “How to 
Stop Stammering” 

—a treatise on “‘Sci- 
entific Talking”— 


direct to the point. 


Mr. Esenwein 


Write M.L. HATFIELD, 1918 Grove St., OAKLAND, CALIF. 


Do You Want a Good 


Position as a Traveling 
Salesman or Saleswoman 


Where You Can Earn From $1000 
to $5000 a Year and Your Expenses? 


We will teach you to be an expert 
a» Salesman or Saleswoman by mail in six 
to eight weeks and our Free Employment 
Bureau will assist you to secure a good 
ition where you can earn good wages 
le you learn Practical Salesmanship. 
If you want to enter the best paid, most in- 
dependent profession in the world, writ e 
y ourh 
of the Grip,”’ also testimonial 
ters from a thousand students we have re- 
cently placed in good positions ; list of positions 
now open, and full particulars of the special 
offers we are now making new students. 


Address our nearest office. Dept 123 
National Salesmen’s Training Association, 
Chicago NewYork KansasCity Seattle New Orleans Toronto 


Pioneers 
BE AN ELECTRIC METERMAN | 
Remarkable Poultry Book) | 
| | 
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BECOME 


Read Law and be a leader! The big pla places SQp 


in the business, political and financial world are 
filled today by legally trained men. Golden opportunities ev- 
erywhere! Put yourself in the big-income class. 


A. Mail this Coupon—NOW 


La Salle Extension University, P. 0. Box 1196, Chicago. 
ae Gentlemen: Send at once particulars and 
Se & 112 page Catalog F RE E, regarding 
courses offered in your Dept. of Law. 

Advance your 


position in life. Nothing will do it quicker than a knowledge of i. 


We Offer the Leading Home-Study Course in America Ne 


need present oc- 

cupation or go away to school. 

Use your spare time. Learn un- 
der our new extension method. 
With our plan you secure all the advanta- 
ges of a University aee-Se you 
stay right at home. We bring the Uni- 
versity to you. Graduate _ correspondence 
students most successful in passing bar 
examinations. Mail the coupon and get 
FREE particulars at once. 


We Guarantee To Coach FREE Any Graduate Failing To Pass Bar Examinations 


Over $40,000.00 by us for 
new law text—4d4 vol. series. Owned ex- 
clusively by us. Prepared by noted Deans 
and Professors with leading resident law 
schools—Harvard, Univ. of Chicago, Mich., Wis., IIL, 
lowa, Leland Stanford, Jr., and others. Remember this 
important fact—Ours is the only course in accordance with 
instructions now given by professors teaching at the big 
resident colleges. All texts required in the course fur- 
nished absolutely FREE. Over 6,000 pages, not includ- 
ing lecture series and other printed matter. 


If you have not had a chance to go to school send the coupon at once and learn what we can do 
for you. Thousands who cannot give up their present positions or leave home have taken advan- 
tage of ouz excellent facilities. Our 112 page catalog will tell you all about our plan of home instruction and the 
courses offered in our Department of Law. The cost for an entire course including every expensc—matricwation 
fee, tuition, text books, lectures, diploma, etc., etc., is easily within the reach of the most limited income. 

The education of many young men has been cut short through unfortunate circumstances, You may be one of 
them. We can help you to realize your ambitions. What others have done you cando. What we have done 
for others we can do for you. The first step is to clip the coupon. Do it now, It costs nothing. All information 
is sentfree. DECIDE NOW TO STUDY LAW and thus makethe first step toward a gi eat and successtul business or 
professional career. Extremely low cost—Easy Monthly Payments. No Entrance Examinations. Put yourname 
and address on the coupon and mail right away. Over 10,000 students enrolled. 


a Salle Extension University * Sise°* Chicago, IIl. 


BE A BANKER 


Learn a profession in a few months that will give 
you standing and independence the rest of your 
ife. No matter where you live or what your 
occupation will by mail. No busi- 
ness or profession offers better opportunities. 

Edgar G. Alcorn “T.6 work is pleasant, hours ehort. calary good. 

Author of Course Endorsed by leading bankers. Very low cost, easy 
payments. Write today for catalog. 

AMERICAN SCHOOL OF BANKING, 119 MecLene Bldg., Columbus, Ohio 


I TEACH BY MAIL 
WRITE FOR MY FREE BOOK 
“How to Become a Good Penman” 

beautiful specimens. Your name elegantly 

ten on a card if you enclose stamp. Write 
today. Address F. W. T AMBLY N. 418 Meyer Bidg.. Kansas City, Mo. 


MUSIC LESSONS FREE 


WRITE TODAY 
for our Booklet. tells how to learn to play Piano, Or- 
gan, Violin, M ~*. 4, ete. Beginners or advanced pupils. 


American School of Music, 50 Lakeside Bldg., Chicago, Il. 


BE AN ENGRAVER 


LEARN AT_HOME—EARN $25 to $50 WEEKLY. we 
ive personal ‘instructions and furnish necessary tools FREE. 
erms reasonable. Complete particulars by mail. 


Chicago Engraving School, Dept. 20, 110 W. Chicago Ave., Chicago 


Information and counsel on any 
subject under the sun. No matter 
what you want to know, no matter 


what your present condition, our 
big organization can help you. 


WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 


NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAGO 


LEARN \y 


ATCHMAKINGC 


ATHOME 


You can learn by our mod- 
ern and original system of 

nstruction every part of the Watchmaker's Trade 
at home as good or better than at a shop. You can 
vows earn money ile learning and secure a well paying 
a position or start in business after completing our 
course of instruction. Good watchmakers are always 

n demand and earn from $20 to $35 rweek. For 

sarticuiars apply tothe WISCONSIN SCHOOL OF WATCH- 
MAKING, Stroh Bidg., MILWAUKEE, WIS. 


EARN 3100 
ADVERTISEMENTS We can positively 


to increase your salary. BOOK MAILED FREE. 
Pages DAVIS CO., 112 Page Building, Chieago, Li., or 150 Nassau St., New York 


Endorsed by BENJ. BRISCOE, Pres. United States Motor Co., J. D. MAXWELL, 
Pres. Maxwell Briscoe Motor Co., and J. 1. HANDLEY, Pres. American Motors Co, 
We teach in 12 simple lessons the whole subject.. Course on 
Salesmanship Free, Best and most practical system, Small 
paymentstarts you. Free el to each student. Bis demand 
for chauffeurs and salesmen. We assist you to get a position. 
Write for free book. It explains how to enter this new industry. 
PRACTICAL AUTO SCHOOL, 68 BEAVER 8T., N. ¥. 


(We supply owners with competent men.) 


We nn the 
Doctor of Chiropractic 
Whose Income is $350.00 
to $1,000.00 a month. 
You can learn this new profession in a 
short time. We assure success even to 
those men and women who have only or 
dinary educations. The College offers 
age to students enabling 
hem to comprehend the studies thor 
pushly and secure the Standard Diploma 


“THE SCHOOL OF QUALITY” Glass instruction. Graduages never aban 


ion the profession--the Btudy and prac 
Largest and Best tice ave inte weating pod ing 
i : any ysicians are oprac 
Chiropractic College tie be pause of its superior merits and 
in the World. exclusion of drugs. | You will profit by ir 
ating this exceptional opportunity. 
C>pacity 1,000 Students if see to it that you master thescience. 
Write for our Saatwated catalogue, FREE 


_ Universal Chiropractic College, Dept. M., Davenport, Ia. 


| 8 
BE AN AUTO EXPERT 
DOCTOR, 
ADVICE || 


MAKE MONEY 
Right from the Start 


$252 875 


Learn the Watch Repairing and 

the Jewelry Repairing Business 
by my new method, without any Loy of time. Make 
money while you are learning. Nets larger profit than 
any other business; clean—gentlemanly and refined work. 
Have an independent business of your own—a neat, 
artistic store, attractive and profitable. stocked with a full 
line of watches, clocks, jewelry and silverware. If you 
are the right man and have the ambition there Is no rea- 
son why you shouldn’t have all these. 


1 Will Show You How and Back You to the Limit 


You'll not have to make any experiments. We have 
made them. We will start you right and we give our 
chosen few the benefit of our 35 years of success—our 
advice, instruction and expe: ience. 

If you want us to show you we will give you the names 
of men we have already started on the to success. 

Our capacity is limited, so if you are wide awake 


enough to grasp this golden opportunity write us today— 
not tommorow, but NOW. 


CHAS. F. ELMORE, Instructor for Rogers, Thurman & Co. 
101- 121 Wabash Avenue, Chicago 


COPY THIS SKETCH 


and let me see what you can do with it. You can 
earn $20.00 to $125.00 or more per week, as 
illustrator or cartoonist. My practical system of 
personal individual lessons by mail will develop 
your talent. Fifteen years successiul work for 
newspapers and magazines qualifies me to teach 
you. Send me your sketch of President Taft 
with 6c. in stamps and I will send you a test 
lesson plate, also collection of drawings show- 


in, ssibilities for YOU. 
THE LANDON SCHOOL 


1438 Schofield Building, Cleveland, Ohio. 


On Automobiles 


ves full details on successful care, 
how to locate trouble and rem- 
edy it. Begins at the very first principles 
and then = rard to the principles used 
in every part of a motor car. It is a thoro’ 
1912 course in the Science of Automobiles. 
Contains 516 pages of intensely practical 
time and money saving information, clearly 
andsimplywritten. 380 illustrations. Indexed 
for readyreference. Highly endorsed bymanufac- 
turers. Invaluable to owners, intending own- 
ers, repair menand chauffeurs. Examine and 
use this book 7 days free by sending coupon. 


Theo. Audel & Co., 72 Fifth Ave., New York | 


‘ 
Kindly mail me copy of Audels Answers on Automobiles 

and, if found satisfactory, 1 will immediately remit you $1.50, 

or return thepook to you. 

‘ 


Name 
Occupation june 
« Address ¢ 


SENT ON APPROVAL~-NO MONEY DOWN 


DON'T BE A DRUDGE 
Y 
Health, Comfort 


oney if 
want them! i 


Get off the hose 


Let the Stream of Prosperity Flow 


Let Chiropractic, the rising science of common 
sense applied to the adjustment of human ills, carry 
you with it to usefulness, comfort and independence, 


Get Out of the Small Income Rut 


A year ago one of our students earned $2 a day 
as acommon laborer. Now he has a practice of 30 
patients who each pay him $5 a week, $150 a week; 
$7,800 a year! Few graduate Chiropractors earn less 
than $2,000 yearly, nearly all $5,000, and many more 
than $10,000! You can have a big income if you 


Learn To Be a Chiropractor 


You can become a competent Doctor of Chiropractic 
by studying at home. Our home study course is complete, 
simple, easily understood. There are 250 lessons, thou- 
sands of photos from life. One month's free tuition’ where 
Chiropractic started is included. 

SPECIAL OFFER: First lesson of our course free if 
you write today. 


Palmer School of Chiropractic 
“Chiropractic Fountain Head” 
Home Study Department 
Davenport, Iowa, U. S. A. 


SHORTHAND 
IN 30 DAYS 


Boyd Syllabic System — written with only nine characters. No “ posi- 

“* ruled line “‘shading *’—no ‘‘word-signs’’—no id 

Speedy, practical system that can be learned in 30 days of home 

a. ‘wtilloine spare time. For full descriptive matter, free, address 
CHICAGO CORRESPONDENCE SCHOOLS 

969 Chicago Opera House Block CHICAGO, ILL. 


Dept. P. M. 


WORK FOR UNCLE SAM 
Government positions offer pleasant employment with good 
pay. Custom House, Internal Revenue, Bookkeeper, Railway 
Mail and Post Office Examinations everywhere soon. Any Amer- 


ican citizen, 18 or over, eligible. Common education sufficient. 

Our free booklet shows how you can prepare under personal 

supervision of former Secretary of Civil Service Examiners. Write 

for Booklet to-day. PATTERSON CIVIL SERVICE SCHOOL, 
600 Livingston Bidg., Rochester, N. Y. 


LEARN JEWELERS’ ENGRAVING 


WINDOW TRIMMING 


Advertising and Card W ae are the 
best paid professions in the world. Inter- 
esting prospectus FREE tells you all about it. 
KOESTER SCHOOL, 306 Jackson Boulevard, CHICAGO 


LEARN a Profitable Profession 


We teach you by mail. 


In afew months you can begirz 


EARN practicing Mechano-Therapy—an elevating and highly 
paid profession for men and women. Simpler than 

$3000 EA Osteopathy. Endorsed by physicians, Easy to learn. 
$5000 We guarantee success in the study. Only ordinary 


education required. Authorized diplomas to graduates. 
Work very interesting. Vast opportunities for social 
and financial betterment. Special terms now. e 
today for our illustrated, prospectus—sent FREE. Address: 
AMERICAN COLLEGE OF MECHANO-THERAPY, 81 W. Randolph St., Chicago, 


YEARLY 


Please Mention Popular Mechanics 
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Rensselaer 


Established 1824 1824) 


Polytechnic 
Engineers Institute 


Courses in Civil Engineering (C. E.), Mechanical Engi- 
neering (M. E.), Electrical Engineering (E. E.) and 
General Science (B. S.). Also Special Courses. 

Unsurpassed new Chemical, Physical, Electrical, Me- 
chanical and Materials Testing Laboratories. 

For catalogue and a showing work 
of graduates and students and views of buildings and 


campus, apply to 
JOHN G. NUGENT, Registrar 


Learn a Paying Profession 


that assures you @ good income and position for life. 
‘or seventeen years we have successfully taught 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Oar graduates earn $20 to $50 a week. We assist them to secure 
these positions. Learn how you can become successful. Te rms 
easy—living inexpensive. Write for catalogue—NOW 


ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, m 


Electrical Workers’ Standard Library 


Text books with which to easily and quickly master the Electrical profession. 
A Complete Course of Easy Lessons. Arranged in progressive order in 
Questions and Answers. Plain everyday English. Hundreds of diagrams 
and drawings make everything so clear that even a boy can understand. 


Specialized knowledge embodying the research and 
life-time experiences of foremost practical experts. 


Eight volumes, pocket size, about 380 pages each, 
profusely illustrated with diagrams, drawings and plates. 
One has about 750 pages and covers everything connected 
with up-to-date American Telephone practice. This 
volume alone has upward of four hundred engravings. 
Also a Complete Electrical Dictionary and the Civil Service 
Examination Questions and Answers. 


The FREE CONSULTATION SERVICE of 
this Institute for a term of THREE YEARS 
is at the command of every purchaser. 


Elegant in appearance. The books are bound in 
full leather, round corners, and red edges. Complete in 
cloth-covered Case as shown above. 


National Institute of Practical Mechanics, P. M. 
Without any obligation on my part to purchase, 

please send me particulars, price, and easy payment 

terms of the Electrical Workers’ Standard Library 

with the Consultation Service of your Institute. 

ADDRESS 

AGE.... 

OCCUPATION 


National Institute of Practical Mechanics 


1325 Michigan Avenue Chicago, U.S. A. 
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Your Earnings 


No matter where you live, 
if you are honest, ambitious 


in business—a business abso- 
lutely your own—send your 
J3.H.JOICE, Pres, Mame and address and I will 
"mail you our Big Free 64-Page 

Book, showing how you may earn 


$3,000tc$10,000a Year 


in the Real Estate, Brokerage and Insurance 
Business. 

Our system is a positive success. We will 
teach you by mail, appoint you a 


Special Representative 
in your town of the oldest and largest co-oper- 
ative realty and brokerage company in the 
world, start you in a profitable business of 
your own, and help you to make money from 
the beginning. 
Exceptional Opportunity for 
Men Without Capital 
Write Today 


International Realty Corporation, 
2636 Manhattan Building, Chicago, Ill. 


ELECTRICITY 


Complete in One Year 


SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 


Bliss Electrical School 


Studies restricted to theoretical and prac- 

tical electricity, mechanical drawing and 

necessary engineering work. nes simplicity, concentra- 

tion, hard work. For young men of ener, and character. 

20 years of greatest success. G uates ho st-class posi- 
tions. Opens Sept. 25. Write for new catalog. 
16 Takoma Ave., WASHINGTON, D. C. 


You can learn quickly and easily by devoting your spare time to the study of 
our Correspondence system. Our wonderful invention, the Tune-a-Phone, 

ives the exact number of beats that should occur in the test intervals. With 
it the student knows what the result should be, It eliminates guess work. 


Our graduates earn $5 to $10 a day the year round, We furnish full-sized 
action model and necessary tools. Write for valuable book FREE, 


Niles Bryant School of Piano Tuning, 47 Fine Arts Bldg., Battle Creek, Mich., U.S.A. 


LE DO YOU LIKE TO DRAW? 


That’s all we want to know 
y) Now we will not give you any grand prize— 
7 ora lot of free stuff if you answer this ad. Nor 
do we claim to make you rich in a week. But 
if you are anxious to develop your talent with a 
successful cartoonist, so you can money, send 
(A a copy of this picture with 6c. in stamps for 
of cartoons and sample lesson plate, and let us explain. 
The W. L. Evans School of Cartooning 
321 Ball Bidg.. Cleveland. O. 


/ 


I Can Increase 


and determined to succeed | 


1 won the Werld’s First Prize for best course in Penmanship 
Under my guidance many are becoming expert penmen. Am 
placing many of my students as instructors in commercial col- 
leges at high salaries. If you wish to become a better penman, 
write me. I will send you Free one of my Faverite pens and 
a copy of the Ransomarian Journal. 


C. W. Ransom, 324 Minor Bldg, Kansas City, Mo. —<4 


QUICK, THOROUGH 
$ ELECTRICAL INSTRUCTION 

A complete oicge course in two years. Time 
and money saved. Taught by graduate engi- 
neers. Practice on apparatus and machines 
—construction, operation and repair. Every 
branch of generation, transmission and appli. 
cation. Graduates in leading electric com. 
panies. New classes July and September. 
WRITE FOR DETAILS 


BRYANT & STRATTON COLLEGE 
No. 111, College Building BUFFALO, N.Y 


Learn Telegraphy 


MORSE and WIRELESS 


At My Practical School. Splendid demand for 
operators and agents. We also teach Station Agency 
Work. Graduates assisted. We occupy our own 2 
large modern buildings equipped with R. R. Dispatch- 
ers and Western Union Wires and Wireless Station. 
Endorsed by Railroad, Wireless and Western 
Union Offic: Exclusive Methods. Teachers are 
practical experts. Living expenses earned. Easy pay- 
ments Catalogs Free. Correspondence course if desired. GEORGE M. 
DODGE, Pres., Dodge's Institute, 8th St., Estab. 1874, Valparaiso, Ind. 


[LEARN TO BE A WATCHMAKER| 


BRADLEY POLYTECHNIC INSTITUTE 
Horological Department, Peoria, Illinois 
Largest and Best Watch School in America 
We teach Watch Work, Jewelry, Engrav- 
ing, Clock Work, Optics. Tuition 
reasonable. Board and rooms near school 


at moderate rates. Send for catalog of 
information. 


= aanerelP BRADLEY, Dept. S., PEORIA, ILL. 


STUDY _High-Grade 


Instruction by 
Correspondence 
Prepares for the bar. 
Three Courses; Col- 
lege, Post-Graduate and Business Law. 
Nineteenth year. Classes begin each month. 
Send for catalog giving rules for admission 
to the bar of the several states. 
CHICAGO CORRESPONDENCE SCHOOL OF LAW 
558 Reaper Block, CHICAGO 


BE AN ILLUSTRATOR. 
by mail how to draw for maga- 
zines and newspapers. 

Send for Catalog 


; Engraving and Jewelry repair- 
LEARN WATCHMAKING ing. Earn while learning. Our 
school endorsed by leading 
jewelers. Positions secured for graduates. Send for Free catalogue. 
CHICAGO SCHOOL OF WATCHMAKING 
Dept. 20, Bush Temple CHICAGO 
LEARNED BY 
ANY MAN 
OR BOY 
AT HOME 
SMALL COST 


Learn to draw. We will teach you 
School of Ittustration 

112 Page Bldg. 

Chicago, Ill 


| Send today 2c stamp for particulars and proof. 


0. A. SMITH, Room D 43, 823 Bigelow St., PEORIA, ILL. 
AD R 


A trade that will make you independent for life. . 
Hours Shorter — Pay Bigger — Demand Greater 

than most anytrade. You need no previous expe- > fj 
rience. Our practical methods enable you in a 
few months to hold as skilled plumber 
or conduct your own business. Catalog sent free. € 


St. Louis Trades School 
4430 Olive St. ST. LOUIS, MO. 


ST 
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The Dickson Method of Memory Training 
and Principal of the Will Make YOU “Forget Proof” 
OT or nm Bid Chicago Ten minutes a day of your spare time will give you this 


training 


My course is not a theory, but a purely and absolutely scientifie method of eas; actie: lessor 
which anyone can readily understana is th 
with thousands of students as their instructor in leading schools and colleges, searching their de- 
veloping minds for means of strengthening their memories. My method of memory training en- 
ables you to classify impressions, ideas, names, facts and arguments without effort—trains you to 
think on your a overcome self-consciousness and bashfuiness. My system of memor 


De Luxe Book of Facts, “How How To Get A Free Copy 3 
to Remember”, Absolutely Free of This Valuable Book. 


_ It explains clearly the course that has “How to Speak in Public.’’ De Luxe edition 
raised thousands of men from failure to great handsomely illustrated aor bound. Is exactly 
successes, 

Don’t delay. Age,education,vocationor place who desires to bea successful publie speaker. 
of residence makes no difference. The price of this 1912 de luxe edition is $2.00, 
Today. ri f 


Mail the Coupon or Postal 


Forgetfulness—the Cause of Man’s Inefficiency 
Perfect Memory—The Key To Success 


A man’s best possession is a perfect memory because the 
4 secret of business success depends quite as much upon a well 
developed ability to retain a vivid memory of perceptions and 
experiences as it does upon “hustle.” In social life a good 
memory is the fundamental pre-requisite to brillancy in conver- 
sation and the confidence of our acquaintances. Good memory 
is the stepping stone to responsible, honorable, high salaried po- 
sitions, and without the ability to remember, you can never hope to 
make good. A good memory, however, is not a gift—peculiar to some 
few—it is the result of training—you can acquire it. 


Bid., Chicago 


“‘How to Remember,”’ also full particulars how to 


’s ‘How to Speak,” 


training and not interfere with your work in any way. 


Prof. HENRY DICKSON, Principal, 


Mail Coupon! Before You Forget 


and master, It is theresultof many years of personal contact 


Dickson School of Memory, 705 Audit 


Send me free Book 


obtain a free copy cf Dickson 


L 


as transformed thousands of failures into successes—it will make you *‘forget proof.’ 


My free book is the first step. suited to meet the needs of the man or woman 


DDRESS... 


AME 


y and learn how to obtain free copy, 


| LEARN WATCHMAKING 
PI A Y ~ refined, profitable labor—Competent men always in demand. 
We teach it thoroughly in as many months as it formerly took 


YOU CAN WRITE THEM. We, ‘each vou by | while Positions secured. Send for catalog. 


ence needed. 
ASS’D M. P. SCHOOLS, 601 Sheridan Rd., Chicago 


Big demand and good pay. Details free. | St. Louis Watchmaking School, St. Louis, Mo. 


I TEACH SIGN PAINTING|| LEARN WATCH REPAIRING 


Be a watchmaker—you can learn this profitable trade by 
SHOW CARD WRITING or LETTERING by mail correspondence in a few weeks in your own home by the 
and guarantee success. Only field not overcrowded. My DeSelms Chart System. After you complete the course you 
instruction is unequaled because practical, personal will know a watch from Ato Z. You will know just what 
and thorough. Easy terms. Write for large catalogue. the m 44 is and ye to — = hen you graduate 
= —_ = you will be a practical watchmaker and repairer anc 
CHAS. J. STRONG, Founder competent to fill any position. Positions for our 
graduates. 
DeTRoIT SCHOOL OF LETTERING Ask tor ‘our Free Book. explains our system and terms. 
DEPARTMENT PM. DETROIT, MICH. THE DeSELMS WATCH SCHOOL 
“Oldest and Largest School of its Kind’’ 23 Perry Street ATTICA, INDIANA 


Brand New—Up to Date—Just Off the Press 


The Theory and Practice of Every Phase of Electrical Communication is thoroughly covered 


Modern American Telephony 


This book treats of present day telephony in all ite branches in plain everyday under- 
standable language. It will serve to make the rough places smooth and will solve problems 
for practical telephone men. It is alike indispensable to the expert telephone engineer, an 
to telephone workers in all departments. 


Edited by ARTHUR BESSEY SMITH, E. Positively down to the last 
E., assisted by a large corps of Telephone minute. It has no rival 
Experts whose reputation in their re- 
spective fields is international. 
The very latest AUTOMATIC SysTEM®. NO MONEY IN ADVANCE REQUIRED 
as well as WIRELESS TELEPHONY is« fully 
described. FREDERICK J. DRAKE & CO., 
An elegant book of about 800 PAGES, it is beau 1325 Michigan Ave., Chicago, II. 
tifully bound in full dark blue seal leather, round . 
corners, polished red edges, and has upward of 400 Kindly mail me a copy of Modern American Telephony. 
specially designed engravings and di- If found satisfactory, | will immediately remit you $2.00 or 
agrams. Genuine gold leaf stamp- return the book to you. 
ings. pocket size (postage paid to any J 
dress). PRICE ONLY ... 
e only way the practical merit of this book can 
be proven is by an examination of the book itse! 
which we will submit for examination, to be paid for GOCUPATION 6002 cccccccccccccsccnseeceoecessecccoos ° 
or returned, after looking it over. U receipt of the 
following agreement, the book will be forwarded. 
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DIRECTORY 
MECHANICAL INFORMATION 


Shows just where to find that particular help you 
are in need of on any of the following subjects: 


Aeronautics 
Air Brakes 
Amateur Mechanics 
Architecture 
Automobiles 
Boats 
Boilers 
Bricklaying 
Building 
Business 
Camping 
Carpentry 


Cement, Concrete,etc. 


Designing 

Dies 

Dyeing 

Electric Railways 
Electricity 
Electroplating 
Enameling 
Engineering 
Estimating 
Fishing 

Foundry Work 
Gas Engines 
Hand Forging 
Heating 

Hunting 
Industrial Progress 
Inventions 

Lathe Practice 
Lettering 


Locomotive Engineer’ g 


CATALOGUE 


OF THE LATEST AND BEST 


MECHANICAL 
BOOKS 


500 TITLES ON 
100 SUBJECTS 
FREE for the ASKING 


2 Machine Shop Work 


Masonry 


Mechanics 
Mechanical Drawing 
Metal Working 
Millwrighting 


Mission Furniture 


Making 
Motorcycles 
Painting 
Pattern Making 
Plumbing 
Power 
Pumps 
Railroading 
Recipes 
Refrigeration 
Science 
Sheet Metal Work 
Shop Notes 
Sign Painting 
Slate Roofing 
Steam Engineering 
Steam ‘Turbines 
Steel 
Telephones 
Tools 
Trapping 
Ventilation 
Welding 
Wireless 
W oodworking 
Wrought Iron 


Ornamental Work 
96 Pages—Vest Pocket Size—Indexed Handy to Keep — Handy to Refer to 


This catalog is not a hit or miss collection of book titles, author’s names and prices, but consists of intelligently 
prepared descriptions of good books. In many instances, complete lists of contents are given ; the aim being to tell 
enough about a volume to enable anyone to determine whether or not it contains the information he is seeking. 


Popular Mechanics Book Dept., 318 W. Washington St., Chicago 


SENT FREE UPON REQUEST BY 
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The Prudential 


| Founded by John F. Dryden, Pioneer of Industrial Insurance in America | 


_ GREATEST YEAR OF 
STRENGTH AND USEFULNESS 


Annual 


Assets, over - - - - 259 Million Dollars 

Statement Liabilities, nearly - 241 Million Dollars 
Dec. 31 Income in 1911, over - - - 81 Million Dollars 
Capital and Surplus, over - - - 18 Million Dollars 

1911 Paid Policyholders in 1911, over - : 27 Million Dollars 


Total Paid Policyholders since organization, 

plus amount held at interest to their 

credit, over - - 466 Million Dollars 
Life Insurance Issued and Paid for in 1911, over 440 Million Dollars 
Increase in Paid-for Insurance in Force, over 167 Million Dollars 
Liabilities include Policy Dividends - 29% Million Dollars 

of which there is payable in 1912 - 4% Million Dollars 


IN FORCE. OVER - - 10 MILLIONS 
IN FORCE, OVER -- 2 BILLION DOLLARS 
Send for particulars of the Prudential policy, providing 
a Guaranteed Monthly Income for yoursell or wite. A 


life-long protection for your dear ones, or your own old age. 
Address Dept. 137. 


The Prudential Insurance Co. of America 


Incorporated as a Stock Company by the State of New Jersey 
Forrest F. Dryden, President Home Office, Newark, N. J. 
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= Are you pronouncing 
sentence upon yourself? 
Remember:—You are judge and jury. 


HE man who cheats himself out of his own opportunities is committing 
a crime, and the penalty is as sure as it is for breaking the law. Usually the 
penalty is more severe, for the young man who neglects his opportunities in 

youth will suffer the consequences all his life. 


*‘Forty years at hard labor’’—not inside prison walls, to be sure, but 
free to go and come only as the requirements of your job and the necessity 


of holding it permit—not so different from the rules and regulations of prison 
life after all. 


‘‘Forty years at hard labor.’’ And why? Because you failed to equip 
yourself mentally for something better—because you deliberately chose to be a 
wage-laborer with your hands and muscle instead of a well-paid, capable brain- 
worker—a trained man, competent to fill a good position. 

“‘Forty years at hard labor.’’ Do you realize what it means? A mediocre existence 
through youth and maturity on a small, unsatisfactory sulary — without hope of advancement or 
betterment—then an old age of poverty, dependence, and futile regrets. Does this sound attractive? 

‘‘Forty years at hard labor.’’ If you have passed that sentence upon yourself, take an 

| appeal before it’s too late. You can’t do it too 
quickly. Make up your mind 
come a trained worker. You wi surprise 
Opportunity Coupon to find out how little money, time, and effort it 
will take. 


Thousands of other young men with no more brains or natural 
ability than you have are doing this very thing cheerfully, con- 


American School of Correspondence, Chicago, U.S. A. 
Please send me your Bulletin and advise me how I can qualify 
the position marked “X.” Pop. Mech. 6-12 


scientiously, and successfully—earning while they learn. Why 
Lawyer can’t you? Just stop and think about it a moment—seriously, Then 


Operator 
+-Fire Ins. Engineer 


«Draftsman 


© check, fill in, and mail the coupon. ‘That's all until we do our part. 

e Building Contractor «+Moving Pieture Op’r The American School is one of the largest educational institutions 
ooees- Structural Engineer keeper in the world. Its reputation is founded upon fifteen years of successful 

teaching by mail, and thousands of graduates who are now earning more 
Electrical Engineer ececountan because they learned more. ‘Forty years at hard labor’’ did not appeal 
to them; they signed the coupon. Wiil you? The American School 
coccee Sanitary Engineer esse Anditor does not employ agents or collectors, so you will not be bothered in your 
Steam Engimeer Rusiness Manager home or at your work. 
Engineer Collece Preparatory 


American School of Correspondence 
Chicago, U.S. A. 
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Popular Mechanics Magazine 


WRITTEN SO YOU CAN UNDERSTAND IT 


Vol. 17 


JUNE, 1912 


Plugging Holes in Ships with Compressed Air 


No. 6 


| 


The Test of the Compressed-Air System on the U. S. S. “North Carolina.” 


Water having been Admitted 


into One Compartment, Its Inward Flow was Stopped by Counter Pressure of Air, While Graduated 
Pressures were Introduced into Surrounding Compartments, to Prevent the Straining or Buckling of Plates 


and Framework by the Heavy Pressure Applied 
A METHOD of rendering vessels 
unsinkable by means of com- 
pressed air, applied in such a manner as 
to plug or shut off the inrush of water 
through holes in the bottom or sides 


of the hull, was recently tested out on 
the battleship “North Carolina.” 

This idea of preventing water from 
entering holes in a vessel's hull has 
been tried out several times before, but 


771 


| \ 
| | 
| 
| 
| 44 t cmt 
| 


172 POPULAR MECHANICS 


the method of application as tested on 
the warship was developed by engi- 
neers familiar with the latest com- 
pressed-air practice through practical 
experience in tunnel and caisson work. 
The initial steps in the series of ex- 
periments that have resulted in the 
adoption of the new method were tests 
on the steamships “Bavaria” and 
“Mount Temple.” These tests at- 
tracted the attention of Assistant Sec- 
retary Beekman Winthrop of the Navy 
Department. The experiments on the 
“North Carolina” followed tests on the 
cruiser “Yankee” and the collier 
“Nero,” all of which are said to have 
given encouraging results. 

The important feature of the method 
of applying the compressed air to pre- 
vent water from entering the vessel 
through holes is the graduated pres- 
sures of air exerted in the compart- 
ments surrounding the punctured com- 
partment. 

If a vessel has a draft of, say, 30 
ft., the application of sufficient pres- 
sure to keep the water from entering 
a hole near the bottom of the hull 
would subject the upper decks to a 
very considerable pressure which 
might cause bad strain. When, how- 
ever, a hole is punctured in the lower 
portion of the hull, and the air pres- 
sure required by the hydrostatic pres- 
sure is exerted to keep the water out, 
the compartments immediately above 
and around the punctured compart- 
ment are reinforced by a lighter air 
pressure, and these compartments are 
in turn supported by applying a still 


lighter pressure to the next surround- 
ing compartments. 

This, it is claimed, prevents the 
straining or buckling of decks, bulk- 
heads, etc. The difference in air pres- 
sures exerted in the compartment punc- 
tured and the surrounding compart- 
ments is indicated in the illustration 
by the shadings, the lightest shaded 
compartment being the one punctured. 

In the experiments on the “North 
Carolina” the sea cocks were opened 
and the water allowed to rush in and 
fill one compartment, the vessel listing 
to starboard a trifle. Compressed air 
was then forced into the compartment 
and air of a lighter pressure was 
pumped into all the surrounding com- 
partments, thus keeping the decks and 
bulkheads safe. A still lighter pres- 
sure was similarly exerted in the next 
compartments. 

“This new method will revolutionize 
the business of ship saving,” says Capt. 
C. C. Marsh, U. S. N., who tried the 
experiment on the “North Carolina.” 
“When I applied to the department to 
be allowed to try out the method I 
asked for a sufficient number of pipes 
and air gauges to connect up every 
compartment on my vessel with the 
air-compressing plant. 

“Every battleship in the navy can be 
made practically unsinkable, and the 
method should be applied to merchant 
ships carrying passengers. Its use 
will permit us, in a naval action or 
after a collision, to repair all holes 
made heneath the water line from the 
inside.” 


POWERFUL MACHINE TO TEST HEAVY BEAMS 


A powerful testing machine is being 
erected at the Bureau of Standards in 
Washington, capable of subjecting a 
test piece of iron or wood, such as a 
big iron or timber beam, to a compres- 
sion force of 2,300,000 Ib. pressure or 
to a tension of one-half that amount. 
The specimen to be tested is gripped 
by jaws, one pair of which is fastened 
to the stationary or weighing end of 


the machine and the other pair is car- 
ried in a head mounted on wheels and 
connected by a 22-in. piston rod to the 
piston of the straining press. The cyl- 
inder of this press is of 32 in. bore and 
is mounted on wheels. The force is 
secured by pumping oil at high pres- 
sure into the cylinder from one end or 
the other, as the character of the test 
requires. The press runs on a track 


New Testing Machine for Bureau of Standards, Capable of Exerting Pressure of 2,300,000 Lb. 


and is brought into position by the ro- 
tation of large nuts engaging the 
threaded rods, and these are driven by 
an electric motor through suitable 
gearing. The rods or screws are 12 
in. in diameter, 50 ft. in length, and 
weigh 9 tons each. Specimens up to 
33 ft. in length can be tested. The 
pressure-indicating or weighing mech- 
anism is so sensitive that a change of 
2 Ib. under any load, say a million or 
more, is accurately known. In spite 
of the great weight and power of the 
machine, the operation is smooth and 
attests the excellence and precision of 
the mechanical construction. 


CONCRETE INJURIES PUZZLE 
ENGINEERS 


Parts: of the cement work on the 
new Lackawanna and Hudson & Man- 
hattan Railroad tunnels and the walls 
of the open cut of the Erie Railroad 
through what is known as Bergen 
Hill, the Palisades, New York, are 
slowly dropping away because of the 
disintegration of the concrete. This is 
due, it is believed, to the action of 
some chemical in the rock of the Pali- 
sades, the exact nature of which has 
not been determined. 


One of the engineers of the Hudson 
& Manhattan Railroad is of the opinion 
that the cause of the trouble is to be 
found in the igneous or eruptive rock 
of which the Palisades are largely 
composed, 


DETACHABLE ELECTRIC 
CANOE MOTOR 


Detachable gasoline-motor power 
plants which may be clamped onto the 
stern of a rowboat or canoe have been 
on the market for several years, and 


Detachable Electric Power Plant for Canoes and 
Rowboats 
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this same idea, applied to an electric 
motor instead of a gasoline motor, is 
shown in the accompanying illustra- 
tion. 

The entire motor weighs only 30 
lb., and is operated by two storage bat- 
teries weighing 20 lb. each. A clamp 
is provided to attach the motor and 
propeller to the stern of the boat, and 
the batteries are placed in the boat’s 
bottom. The motor develops 4 hp., 
and runs at 2,000 revolutions per 
minute. 


ELECTRO-VAPORIZATION 
OF COPPER 


Metals, when heated, give off or 
emit positive and negative electric 
charges, which, however, do not ap- 
pear simultaneously. The emission of 
negative charges 
is known to the 
scientific world 
as the “Edison 
effect.” It is fur- 
ther known that 
the heated metal 
disaggregates for 
a certain length 
of time, and that 
if inclosed in a 
vacuum tube, a 
deposit of metal is found on the in- 
side of the tube. This phenomenon 
is known as “electro-vaporization.” 

Now a French scientist has demon- 
strated that if a plate of platinum, for 


instance, be placed opposite a plate of 
copper in a vacuum tube, or in a tube 
filled with oxygen, nitrogen, or car- 
bonic-acid gas, and the copper plate be 
heated, metallic copper is actually de- 
posited on the platinum plate in the 
shape of the copper plate. The illus- 
tration shows an example, the copper 
plate being a cross. The same occurs 
if aluminum, gold or even unglazed 
porcelain be substituted for the plati- 
num, This phenomenon, curious as 
it is, becomes still more puzzling 
when hydrogen is used as the medium 
surrounding the metallic plates, for 
then only an outline of the copper 
plate is deposited on the platinum, as 
if the edges alone of the copper plate 
emitted the copper particles. 

The phenomenon does not continue 
indefinitely, but has a limited period 
during which it first increases in activ- 
ity and, having reached a maximum, 
decreases and ceases, the metal becom- 
ing exhausted or fatigued. 


GERMAN AUTOMOBILE OF 
UNIQUE SHAPE 

‘The prevalence of the military spirit 
in Germany is today such that it has 
its effect not only upon actions and 
manners of the citizens of that country 
but also finds expression in the indus- 
trial world of Germany. This automo- 
bile, with its long sloping bonnet and 
its Zeppelin body shows the military 
expression in the German automobile. 


A Military-Looking German Car 
with a Zeppelin Body, Unusual 
Window Arrangement, and a 
Long, Sloping Bonnet 
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DEAF-MUTES TELEPHONE WITH ELECTRIC LIGHTS 


A curious electrical device called a 
“deaf-mutes’ telephone” has been in- 
vented to enable those who cannot 
speak or hear to communicate rapidly, 
not only with each other, but with 
persons who can speak and hear and 
are not conversant with the finger sign 
language. The inventor of the new 
“phone” and his wife are both deaf- 
mutes, and they were assisted by their 
young son, who is almost blind, in the 
work of perfecting the device. Serv- 
ice to fellow unfortunates was the 
motive that spurred them over count- 
less difficulties. “The phone” com- 
prises an electrical keyboard, some- 
what like that of a typewriter. It has, 
like a typewriter, the “universal sys- 
tem” arrangement of letters. This 
keyboard is connected by wire with 
an electric signal board which is the 
“talking machine” 


proper and consists 
of 36 incandescent 
light globes, each 
with a large letter 
of the alphabet or 
one of the 9 nu- 
merals painted on 
the end of the bulb. 

The person who 
wishes to talk 
presses the keys, 
spelling out the 


words as on a type- 
writer, the other 
person reading off the letters as they 
flash on the lamps. The keys come 
down on points of contact in the same 
manner as do the printing typewriter- 
telegraph machines. This does away 
with any false or lost motion and in- 
sures perfect contacts. The keyboard, 
however, can be operated as quickly 
by an expert as an ordinary type- 
writer, and the letters can be read as 
quickly as they can be flashed up. 
Thus persons familiar with an ordi- 
nary universal typewriter keyboard 
could readily operate the machine, and 
with a little practice become expert 
at it. 


Copyright Boston Photo News Co. 
Electric Keyboard and Flash-Signal Board of the “ Deaf-Mutes Telephone” 


Two machines may be installed in 
separate rooms, or in houses some dis- 
tance apart and the conversation car- 
ried on swiftly and silently. The ma- 
chines may even be connected over 
ordinary telephone lines and conver- 
sation carried on at any time, lights 
being used instead of bells for signal- 
ing. 

The device is also useful for silent 
signaling and conversation between 
two people of normal faculties, who de- 
sire to keep their conversation secret. 
It is adaptable to code work and 
might be put to use in fortifications 
and warships. 


‘ 
LE OGG 
CE GEOG 
| €§ Ch 
~ 
| 
ae. 
fis / 


176 POPULAR MECHANICS 


NEW FRENCH WINDSHIELD 


A new windshield, seen on several 


French cars recently, and meeting with 


much favor in Paris, is shown in the 


ELECTRICITY IN TOYLAND 


The contribution of electricity to 
toyland is twofold, enhancing the 
pleasure-providing power of “motion” 
toys to a wonderful extent, 
and at the same time teach- 
ing the children much 
about the fundamental 
principles of electricity. 
The youngster who plays 
with a toy electric rail- 
road, a tiny motor and a 
small generator is a dull 
boy indeed if he does not 
soon learn more of the 


whys and wherefores of 


A Windshield Which Has a Small Hinged Portion Operative such things than is the 


Independently of the Movement of the Shield as a Whole 


accompanying illustration. It has a 
small hinged section immediately in 
front of the driver which may be 
opened to any desired extent, inde- 
pendently of the movement of the 
shield as a whole. 


STOCK HYDRO 


only recently a type built to or- 
der, and very seldom two 
alike, has now become a 
stock line with several 
motorboat concerns, Such 
a stock type is the little 
20-ft. hydroplane whose hull 
characteristics are shown in 
the accompanying  illustra- 
tions, These little boats, 
now being made by a large motor- 
boat concern in the east, are each 


The hydroplane type of motorboat, Stock 


knowledge of the average 
man whose only boyhood “motion” 
toys were spring operated. The same 
principles are involved in the minia- 
ture apparatus for the operation of 
toys as in the most powerful electric 
apparatus in everyday use. 


PLANES OF HIGH SPEED 


plane, Showing the ee 
Corrugated Planes | 


and the Rudder te, 
_ Arrangement 
guaranteed to attain a 
speed of at least 35 miles 
an hour. They are 
equipped with six-cylinder 
engines developing in the 
View neighborhood of 70 hp. The 
price charged for this type 
of motorboat is in the neighborhood 
of $4,000. 
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WORKING ON THE HIGHEST NEW YORK SKYSCRAPER 


Interesting scenes con- 
nected with the construc- 
tion of the Woolworth 
skyscraper in New York, 
which will rise to a height 
of 750 ft. above the street. 
and have 51 stories, are 
shown in the accompany- 
ing _ illustrations. The 
building has already pro- 
gressed beyond thir- 
tieth story. Great throngs 
of people stop during the 
day to watch the con- 
struction, and particularly 
during the lunch hour, for 
the manner in which many 
of the workmen descend 
to lunch, swinging 
over the street 


On Right —Giving Signals 
to the Hoisting Ma- 
chine from a Dizzy 
Height 


A Number of 
Workmen De- 
scending to Lunch 
by a Short Route 


Lower View— 
Walking along a 
Steel Girder at the 
Thirtieth Story 


clinging to a chain, like flies might 
cling to a string, is a sight calculated 
to arouse interest, 


¥ 
te < 
} 
Rte. 


A CRISIS IN AEROPLANE LITIGATION 


By DR. A. F. ZAHM 


T now seems that Hugo Mattullath, 

of New York, was the first Ameri- 
can to “reduce to practice” the three- 
rudder system of control, so much 
prized in the art of aviation, and so 
aggressively claimed by sundry pat- 
entees. The recent revival of his patent 
application initiates a new and most 
interesting phase in the romance of the 
torsion wing. 

On January 8th, 1900, Mr. Mattul- 
lath applied for a patent on a flying 
machine intended for the commercial 
transportation of goods and passen- 
gers. His projected craft was the ma- 
ture outgrowth of many years’ study 
and experimentation, had the endorse- 
ment of prominent engineers and pro- 
fessors of mechanical science, was 
tested in its basic principles by many 
elaborate experiments made during the 
period of application and previously, 
and was to be built on a large and in- 
dustrial scale by an opulent transpor- 
tation company. It was in fact de- 
signed to realize more than has yet 
been achieved by the foremost aero- 
planes of either hemisphere; it was to 
carry passengers on schedule time in 
all seasons and in all weather. 

But the patent examiner of that 
period balked with scrupulous and 
stony firmness. He controverted the 
arguments first of the attorney then of 
the inventor, “There is,” he replied, 
“a ruling of the Patent Office which 
classes with perpetual-motion ma- 
chines all devices for navigating the 
air without the aid of buoyant gas. A 
patent can be granted only when a 
working model is exhibited.” Mattul- 
lath replied that he would, if desired, 
fly over the Patent Office with his first 
working model, but that he could not 
bring it through the door for official 
inspection. In the meantime he 
wished to have his claims allowed, the 
prompt issuance of the patent being 
for the present of minor importance. 
The examiner looked  brain-weary, 
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whence Mattullath judged him un- 
amenable to logical argument. 

At the inventor's request, I called to 
assure that solemn and much pestered 
official that Mattullath was in all 
probability of sound mind, having 
come to Washington with excellent 
reference and indorsement. The ex- 
aminer smiled and remarked that if the 
applicant were demented, he was the 
most intelligent and reasonable lunatic 
that had yet come to the office. The 
report of this compliment greatly 
amused Mr. Mattullath. He had been 
a famous swordsman in his day, had 
tackled trigonometry and Greek at 
Konigsberg, had been a bank presi- 
dent, a wealthy manufacturer; he pos- 
sessed a cranium which no hat in 
Washington would compass; and now 
in his sixtieth year came this flattering 
judgment that he was no ordinary 
fool! His chest expanded visibly. 

Of the 23 claims in Mattullath’s 
application, 21 were virtually allowed, 
while the other two met with citations 
of more or less cogency. On _ the 
whole, Mattullath and his company 
were content to let the case take, with- 
out pressure, its natural course in the 
Patent Office. A sufficient number of 
claims had been allowed to justify pre- 
liminary experimentation on a liberal 
scale. The promoters were optimistic. 
They had assurance of sufficient capi- 
tal to build the first machine, and to 
inaugurate commercially the projected 
system of aerial transportation. 

Early in 1901, Mr. Mattullath, with 
myself as scientific associate, erected 
a laboratory in Washington, where, 
with a staff of men, he prosecuted the 
preliminary studies which should form 
the basis of his ultimate designs, and 
should demonstrate to his company 
and its technical advisers the prac- 
ticability of his proposed commercial 
aeroplane. For two years, all un- 
known to the million-eyed reporter, he 
worked on the structural elements of 
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It was in This Workshop, in Washington, D. C., That Hugo Mattullath and Dr. Zahm, the Author of This 
Article, Worked Out the Principles on Which were Founded the Patents Which Now Seem to be Valuable 


the great sails, propellers, and framing 
of his ship. But unhappily, when he 
was preparing to present his final plans 
to his council of engineers, before 
building the large vessel, he was 
brought suddenly to the close of his 
career. He died of apoplexy, Jan. 31, 
1902. 

The immediate heirs of Mr. Mattul- 
lath, apparently unaware of its worth 
or of its existence, did not press his 
patent application. The aerodynamic 
investigations, which all along had 
constituted my share of the enterprise, 
were continued some months longer, 
and in part were reported in the scien- 
tific periodicals; but the structural in- 
vestigations were at once terminated 
for want of some one willing and able 
to fulfill Mattullath’s function of busi- 
ness manager. His portion of the 
work I could not consistently assume 
while holding a chair of science in a 
university, Accordingly the commer- 
cial features of the enterprise were 
abandoned. The patent application 
expired Oct, 3, 1902, or more precisely 
speaking, was, after that date, officially 
regarded as abandoned, because of 
failure to prosecute. 

Six years later, when the Wright 
brothers were harassing Mr. Curtiss in 
court for using the three-rudder sys- 
tem on his aeroplanes, Curtiss’ attor- 
neys requested Mrs. Meta Mattullath, 
the inventor’s widow, to sign a paper 
allowing them access to the file of the 
patent. 


She now recalled her husband's ex- 
periments, and was pleased to learn 
that he had applied for a patent which 
might possibly be valuable. She set 
about reviving the application, But as 
her husband's original attorneys would 
require for their service one hundred 
dollars per day and expenses, she could 
not afford to employ them, Presently 
a benevolent attorney, Mr. Starr, to 
whom she applied, knowing her cir- 
cumstances, volunteered to assist her 
gratuitously, to renew the application. 
Ere long he died of consumption and 
neuritis, leaving the case unfinished. 

It was then intrusted to Mr. Joseph 
F. O’Brien, of New York, who likewise 
gave his valuable service without com- 
pensation and without contingent fee. 
On Nov. 23, 1910, he filed for Mrs. 
Mattullath a petition to revive the pat- 
ent. This petition was denied by the 
Commissioner of Patents, on July 13, 
1911, and was promptly carried to 
Chief Justice Shepard of the Court of 
Appeals. The court, finding that Mrs. 
Mattullath had used due diligence in 
pressing her claims, granted the peti- 
tion, thus overruling, in a most un- 
usual manner, the decision of the 
patent commissioner, The spirit ani- 
mating the judge’s action is expressed 
in his own words as follows: 

“We are of the opinion that the de- 
lay in this case has been shown to be 
unavoidable in the proper sense of the 
statute. The petitioner has not slept 


upon her rights, and is entitled to the 
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relief which she seeks. Its denial 
would work a hardship, unjustified by 
her conduct, upon the penniless widow 
of a deceased inventor of merit, who 
died almost at the point of success, 
leaving the invention as his only prop- 
erty.” 

Mattullath’s proposed aeroplane 
which was designed for either land or 
water, consisted of two parallel cata- 
maran-like floats, or hulls, sustained in 
flight by superposed planes or slightly 
arched surfaces, and propelled by 
feathering-paddle disk wheels im- 
bedded in the planes; the engines, 
cargo and passengers to be placed 
within the hulls. This arrangement 
would enhance the comfort of the pas- 
sengers at high speed, eliminate re- 
sistance, distribute the load on the 
framing, and increase the moment of 
inertia of the vessel, thereby rendering 
it less sensitive to side gusts. 

To improve the projectile stability 
and steadiness, the centroid was placed 
as high as practicable. Large stabiliz- 
ing planes were placed on either side 
of the vessel fore and aft, whose in- 
clination could be changed independ- 
ently, to turn the ship about its longi- 
tudinal or transverse axis. A vertical 
rear rudder steered to right and left, 
in cooperation with the side planes. A 
pair of planes amidships, one on either 
side, could be permanently set to trim 


above and below to shield their fram- 
ing, as patented by Henson in 1842. 
The hulls, the posts, the planes, all 
parts, were keenly sharpened to 
economize power. The ship was to 
run over her smooth launching field, 
of land or water, till she acquired a 
rising speed of 40 to 50 miles an hour, 
then continue accelerating up to veloci- 
ties sufficient for competition with pas- 
senger trains in all weather. Speeds 
of one to two miles per minute were 
contemplated, an achievement which 
then seemed extravagant, but now is 
taken as the natural pace of a really 
smart flier. 

Little need be added to this general 
description in order to make clear the 
accompanying illustrations. the 
longitudinal section, Fig. 1, are shown , 
the bridge plane B, or lifting surface 
connecting the two boats; the large 
plane E, which contained the imbedded 
paddle-wheel disk propellers D; the 
auxiliary lifting planes C, fore and aft, 
which were fixed in flight like the 
larger ones, but could be adjusted to 
any desired curvature by movement of 
certain points of attachment to the 
vertical posts, as shown. The vertical 
rudder Q was, by obvious means, in- 
dependently adjustable about an axis 
approximately at its center of pressure. 
In the top view, Fig. 2, are shown 
the stabilizing planes, independently 
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Fig. 1 Longitudinal Section of Mattullath Aeroplane; B, Bridge Plane, Connecting Two Boats; C, Auxiliary 
Lifting Planes; D, Paddle-Wheel Propellers; E, Main Plane; Q, Vertical Rudder 


the vessel laterally, in case one side 
outweighed the other at times. 

All the posts were of double-wedge 
shape; all the planes were canvassed 


turnable about transverse axes, at the 
will of the pilot. Figure 3 shows the 
cellular construction of the posts, 
which were to be made of boards of 
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very sharp streamline form, as were to 
be also the lifting planes and the hulls. 
The hulls are shown flat on their neigh+ 
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Maxim and Langley, was that the fric- 
tion of the air is a negligible part of 
the entire resistance encountered by 
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Fig. 2— Top View of Mattullath Aeroplane 


boring sides to prevent crowding of 
the water between; but this was only 
a tentative idea. The mechanism of 
the propellers, besides being very com- 
plex, seems to be of insufficient inter- 
est for the present article. 

While one may easily indicate cer- 
tain questionable features of Mattul- 
lath’s airship, as for instance its odd 
propellers, one can not so easily ap- 
praise its true merits. The arrange- 
ment for lateral control and steering, 
which he claimed in his patent appli- 
cation, now constitutes a very impor- 
tant feature of most well-known flying 
machines. His planes for fore and aft 
control, introduced by Maxim, are also 
in general use today. The principle of 
load distribution, which he greatly 
prized, for diminishing stress and add- 
ing stability, has still to be evaluated 
by practical test in larger craft than 
any now in operation. The closed hull 
for comfort and economy at high speed, 
is at present popular with many de- 
signers. 

One tentative assumption of Mat- 
tullath’s, made on the authority of 


the hull, framing and sail surfaces. 
Accepting their experimental conclu- 
sion, he designed a flier so sharp and 
smooth in all its parts as practically to 
eliminate the pressural, or head resist- 
ance. With no skin friction, with scant 
hull and frame resistance, he could 
afford to fly at a very slight angle, 
thus minimizing the drift, or wing re- 
sistance, while at the same time secur- 
ing abundant lift by rapidity of flight; 
for it can be shown that the angle of 
flight requiring the least motive power 


trt 


I 


Fig. 3— Front View of Machine. 
Shown at E 


Main Plane 


is that which makes the wing resist- 
ance, or drift, three-fourths of the en- 
tire resistance to progression, 
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He thus arrived, by cold deduction 
from the data of those prominent ex- 
perimentalists, at an aeroplane as swift 
as the albatross, and wondrously 
economical of power. But his finan- 
ciers were loath to gamble on that 
assumption. He therefore, at their 
suggestion, instigated systematic meas- 
urements of air friction on smooth sur- 
faces, which demonstrated that in a 
sharp aeroplane flying at a very slight 
angle, the skin friction is nearly equal 
to all the other resistances combined. 
These results were obtained and pub- 
lished some months after his death. 
They were unfavorable to his project, 
and to all projects for attaining high 
speed through the air by excessive 
sharpening of the vehicle. 

Having examined the mechanical 
nature and history of Mattullath’s in- 
vention, we naturally inquire how it 
will affect aviation in America if 
crowned with a valid patent. Fasci- 
natingly delicate and complex ques- 
tions will be presented to the legal pro- 
fession, undoubtedly, If the patentees 
be sufficiently sentimental, covetous or 
extortionate, they will have ample 
matter for indulgence in fine-spun con- 
troversy and contention to the farthest 
reach of their financial resource or liti- 


gious proclivities. If they be wise 
enough to pool their interests, and 
offer generous terms to the trade, they 
may win acquiescence and recognition, 
thus possibly forestalling too nice an 
investigation of the prior art. There 
seems to be little apprehension in this 
country that a solitary patent will 
ever have power to dominate the aero- 
plane industry. 

These words, if harsh sounding, are 
written in all sympathy with those 
sarnest toilers, by head or hand, who 
have contributed to the development 
of the aeroplane. It was a long and 
weary evolution dating from the fun- 
damental experiments of Sir George 
Caley, a century ago, and of Samuel 
Ilenson, the first substantial inveutor 
of a dynamic flying machine, who in 
1842 patented his wonderfully adequate 
and complete monoplane. Naturally 
each living party to the long progress 
recalls most vividly his own sacrifices 
and hardships, his own contributions 
of money, of labor, of mechanical con- 
trivance. Lut in essential elements 
the aeroplane is a world invention, and 
is practically considered a public pos- 
session, All honor to the long line of 
votaries who have contributed to its 
present perfection! 


ELEPHANTINE TOOTH PULLING 


When an elephant has an ulcerated 
tooth, the result, as can be readily 
imagined, is an elephantine toothache, 
and usually the only means of relief is 


Four Mighty Pulls by 15 Men were Required to Extract 
an Aching Tooth from the Jaw of the Elephant 


the extraction of the offending molar. 
The removal of a tooth from an ele- 
phant in Rio de Janeiro, recently, took 
four mighty pulls by 15 men on a stout 
rope, which was attached to the tooth 
by platinum wire. The beast willingly 
submitted itself to the preparations 
and gave no evidence of pain or anger 
until after the fourth pull, which dis- 
lodged the tooth. 


G@The French have given a_ special 
name to all military-type aeroplanes, 
which they speak of simply as “avions,” 
thus, for instance, the Bréguet avion 
or the Blériot avion signifying the 
military biplane and monoplane made 
by these constructors, respectively. 
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DYNAMOMETER CAR OF 
GREAT POWER 


A dynamometer car, recently placed 
in service on the Atchison, Topeka & 
Santa Fe Railroad, has a dynamometer 
which is designed to safely take and 
record a force of 1,000,000 Ib. at the 
drawbar. This dynamometer is of the 
double-diaphragm type, recording 
both drawbar pull and drawbar push. 
A pair of lever arms connected at one 
end to the drawbar yoke transmits the 
forces with a reduction of 5 to 1 to a 
double-ended piston, 20 in, in diameter, 
each end of which presses against one 
of the rubber diaphragms covering the 
liquid chambers. 


SAILING SHIPS EQUIPPED 
WITH WIRELESS 
Two of the large old-time sailing 
ships still engaged in fishing in Alaskan 
waters started out this season equipped 


The Square-Rigger “St. Nicholas,” Recently Provided 
with a Wireless Installation 


oo 


The Fore and Main Masts of the Sailing Ship “ Reuce,” 
howing Arrangement of the Aerial 


with powerful wireless plants, which 
are operated by gasoline engines. One 
of these sailing ships is the “St. Nicho- 
las,” a square-rigger built at Bath, 
Maine, in 1869. The other is the 
“Reuce,” which was built at Kenne- 
bunkport, Maine, in 1881. The power 
of the wireless installations is suffi- 
cient to give communication with the 
various wireless stations along the 
Alaskan coast. 


NOVEL CONTROL DEVICE FOR 
AUTOMOBILES 


The feature of a new control system 
for automobiles and motorboat en- 
gines, invented by a Russian engineer, 
is that a pushing as well as a pulling 
effort can be exercised over a sinuous 
course without the aid of springs. The 
apparatus consists of a wire cable, sur- 
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rounded by a helically wound wire, 
contained in a flexible wire tube, 
which, in turn, is inclosed in a rigid 
copper tube bent to the required shape. 
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A Section of the Novel Control Device Invented by a 
Russian, and One Application of This Control 
At each end the cable runs through 
pistons, to the shoulders of which the 
flexible tube is fastened. In the draw- 
ing, one of the pistons is shown pushed 
home in one end of the tube. It can be 
pulled out to occupy the position 
shown by the dotted line, and thus 


draws out the cable, pulling the other 
piston into the other end of the tube. 
The flexible tube glides through the 
copper tube under the pull exerted 
through the cable. 

All that is necessary to reverse the 
motion is to push the first mentioned 
piston back into the tube again. In 
this case the motion is transmitted 
from the piston through its shoulder, 
which, bearing on the coiled flexible 
tube, forces it along the copper tube, 
and so causes the other piston to 
emerge. Thus motion can be con- 
veyed simultaneously to two or more 
points by acting on one controller, and, 
by an ingenious arrangement of pul- 
leys, a circular motion can be given. 


SPEED IN ASSEMBLING 
AEROPLANES 


In the presence of several French 
military authorities a prominent 
French aeroplane builder recently gave 
a demonstration of the ease and speed 
with which his type of military aero- 
plane could be unpacked from _ its 
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The Arrival of Aeroplane on the Field in Its Military Transport Car 
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Only 14 Minutes Were Required to Take the Aeroplane Apart and Store It in the 
Motor Truck after the Flight 


transport car, assembled, and made 
ready for flight. The car was brought 
out upon the aviation field, a number 
of mechanics started the work of un- 
loading and assembling the aeroplane, 


and in 23 min, 10 sec, it was ready for 
the pilot. In a little less than 8 min. 
more the machine left the ground for a 
flight, after which it was disassembled 
and packed in its car in exactly 14 min. 


POWER UNLOADER MOTOR 
TRUCK 


A 5-ton motor truck provided 
with power unloading mechanism was 
shown at the New York automobile 
show. The truck is adaptable for the 
carrying of coal, sand, crushed stone, 
etc., and is claimed to discharge a 5-ton 
load in approximately 5 
min. In the bottom of a 
carrying body is a screw 
propeller which forces the 
load into a removable dis- 
charge pipe, located as 
shown in the illustration. 
The screw is actuated by 
the motor, operating 
through the transmission, 
a special gear being en- 
gaged while the regular 
gears are in neutral posi- 


tion. The insert shows the screw- 
actuating mechanism, which is located 
on the opposite side of the truck. 


CSome idea of the extent of the floral 
industry in France can be gained from 
the fact that last year 3,552 acres were 
devoted to the cultivation of narcissus 
and 1,465 acres to violets alone. 


Courtesy Horseless Age 


A 5-Ton Power Unloading Motor Truck Shown at the Automobile 


how in New York 
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BUTTON-OPERATED HOSE 
NOZZLE 
A button-operated self-closing noz- 
zle, particularly designed for hose used 
for washing automobiles, is being 


Self-Closing, Button-Operated Nozzle for Hose Used 
for Washing Automobiles 


marketed by a New York concern. 
The main portion of the nozzle is 
made of aluminum, but it is provided 
with a soft-rubber discharging end 
which may be compressed by the 
fingers to discharge the water in the 
form of a spray. The soft rubber also 
prevents scratching of any part of the 
automobile body with which it may 
come in contact. The nozzle contains 
a shut-off valve which is opened to al- 
low the water to flow by pressing a 
button arranged in the side. 


EMIR BUYS MOTOR CARS AND 
ORDERS NEW ROADS 


After buying several motor cars, the 
Emir of Afghanistan found that the 
roads were not in fit condition for his 
enjoyment. Therefcre, in the manner 
of potentates, he ordered, by the stroke 


of his pen, the construction of a com- 
plete macadam road system for his 
kingdom. The system will cover the 
entire country and will aggregate over 
10,000 miles, two of the more impor- 
tant highways being 300 and 400 miles 
in length. At the present time it is 
said that there is barely 10 miles of 
road in Afghanistan suitable for auto- 
mobile travel. 


CHAIN MADE OF CLAY 


One of the interesting small exhibits 
seen at the clay-products exposition 
held recently in Chicago was a remark- 
able chain made of terra cotta. It is 
said to be the first 
chain of its kind 
ever made, and al- 
though only of clay, 
it will sustain 
a weight of 940 Ib. 
An idea of the size 
of the links may be 
gained by compar- 
ing them with the 
hand of the woman 
who posed with the 
end of the chain 
wound about her. 


G@According to a re- 
cent consular re- 
port, the year 1907 
seems to have been 
the record year 
throughout the 
world for the high 
cost of living. Using the figure 100 as 
a basis, and to represent the cost of 
living in 1899, it is found that in 1907 
the figure for New York was 12%; 
London, 122; Hamburg, 124; Paris, 
118, and Tokyo, the highest of all, 136. 
Since 1907 the figures show a decrease 
in all of these cities. 


GROWING MUSHROOMS IN 


One of the largest mushroom 
“farms” in the world is, strange as it 
may seem, located in the very heart of 
Kansas City’s most populous district, 


A KANSAS CITY TUNNEL 


in a tunnel 450 ft. long and 22 ft. wide, 
which the Metropolitan Street Railway 
Company had abandoned. For more 
than 10 years the tunnel, which was 
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Dr. Osborn Spraying 
on the 
blasted through the 
rocky bluff that 
separates the old 
Union station from 
the business part of 
the city, lay idle and 
forgotten, then Dr. 
A. T. Osborn, a min- 
ister of Kansas City, 
conceived the idea of 
planting mushrooms 
in it. 

The conditions of 
soil and temperature 
in the tunnel seemed 
ideal for mushroom 
culture, and the en- 
tire floor space was 
planted with spawn. 
The crop resulting 
was so far beyond 
the fondest expecta- 
tions that he pro- 
ceeded to put in 
shelves to increase 
the area of growing 
space. At the pres- 
ent time most of the 
floor and shelf space 
is occupied by grow- 
ing mushrooms and 
a crop of from 30 to 


One of the Shelf Sections When in Full Bearing 


the Mushroom Beds 
Tunnel Floor 
50 Ib. a day is har- 
vested, which sells 
at 70 cents a pound. 
By using shelves, 
the tunnel will pro- 
vide 100,000 sq, ft. of 
mushroom beds, and 
it is the intention of 
Dr. Osborn to utilize 
all of it in the near 
future. The shelves 
so far built are in 
tiers of three along 
each wall, 


That it is possible 
to make all kinds of 
cottage furniture 
from used wooden 
boxes, and perhaps 
find a good market 
for the sale of them, 
is about to be given 
a commercial test in 
Dayton, Ohio, where 
the “Boy's Furni- 
ture Company” was 
recently incorpora- 
ted. The company 
starts with a capital 
of $50, divided into 
50 shares of $1 each. 
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SMALL BOYS IN AEROPLANES AND AUTOMOBILES 


A Ten-Year-Old Boy and the Motorless 
Flies when Aided by Boy 

Three boys, one of whom is 
but five years of age, 
and the other two 10 and 
14 years, stand out as 
unusually precocious for 
their age in the manner in 
which two of them have 
taken to the air and the. 
third to motoring. The old- /, 
est of the three, Leo Mans- 
field Robinson, an English 
naval cadet, is the youngest 
licensed airman in England, 
while Quincy Hardy, 10 
years of age, is remarkable as 
builder of a motorless mono- 
plane embodying points 
similar to those of a Blériot 
machine, on which he flies 
through the air when it is 
towed against the wind by a 
number of his boy 4 
friends on the sands of 
Long Beach, Cal. 

The machine, which 
is 20 ft. wide from tip 
to tip and 12 ft. from 
front to rudder, has a 
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Monoplane He Constructed and 
Companions Tugging at a Line 


frame of 


light 

pine 

covered 
° 

with 

canvas, 


varnished to increase its effi- 
ciency. Young Hardy was 
2% assisted in the construc- 
stion of the machine by 
two schoolmates, Floyd 
and Clarence’ Christiansen, 
aged 11 and 13 years. When 
towed along the beach at the 
end of a long line, the mono- 
plane, carrying its 85-lb. ope- 
rator, easily rises to a height 
of 35 or 40 ft., the motive 
force being a team of small 
boys running along the beach 
at the end of the line in 
precisely the same man- 
ner that a boy runs his 
kite up. 

The five-year-old boy 
motorist is Master 
Frank Newman, of Ken- 
sal Green, Eng., who 
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NEW BRITISH LAW ON 


Leo Mansfield 


Robinson, the IMPORTED GOODS 
censed Airman <A new Jritish law having to do with 


in the World foreign-made goods imported into 
Great Britain and Ireland prohibits the 

marking of such goods with 
eres the country of its origin, the 
substitute demanded being 
simply “Not British.” Ac- 
cording to the German maga- 
zine Die Woche, German 
manufacturers construe this 
change in the law as a blow 
aimed particularly at the 
phrase “Made in Germany.” 
Before the enormous indus- 
trial development that has 
lately taken place in Ger- 
many, this phrase was con- 
sidered in England, and per- 
haps elsewhere, to stamp the 
wares that bore it as cheap 
and shoddy trash. But it has 
now become a mark of qual- 
ity unsurpassed anywhere, 
therefore the Britons, they 
argue, were anxious to elimi- 
nate it from goods offered for 

sale in their country. 


runs a perfectly 
constructed au- € An international compe- 
tomobile of 14% tition of motor-driven agri- 
hp., in which he cultural machinery is being held in 
takes as a passenger his little sister, Montevideo, Uruguay. It will con- 
aged 2% years. The little machine is tinue until October. 

a fully equipped gasoline car, with cape 
hood and other usual accessories. The 
small owner takes care of the 
machine himself, in the gar- 
age and on the road. 

Leo Robinson, who is an 
actual airman at the age of 
14 years, made his first flights 
nearly a year ago under the 
tutelage of Captain Hamilton 
in a Deperdussin machine, 
which is the one he now 
uses. He then spent four 
weeks at the school at 
Bristol, Eng., and received 
his pilot's license last Sep- 
tember, becoming the 
youngest licensed airman 


Frank Newman, Probably the Youngest Motorist in the World, 


in the world. and His Machine 


x 
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CANAL TOWBOAT OPERATES ON SUBMERGED RAIL 


Two Views of the Towboat Lifted 
Out of Water under a Bridge, 
Showing the Position of the 
Trolleys Which Grip the Rail 

A novel method of 
towing canal barges, in 
which the towboat, 
which can be exception- 

ally small, operates on a 

submerged rail, has been 

recently tried out on the 

Dortmund-Ems Canal, 

Germany. Because of 

the economy and sim- 

plicity of the system, and 
for the reason that it 
minimizes the disturb- 
ance of the bottom and 
sides of the canal, thus 


joints or anchorage, while, at the same 
time, any excessive displacement in a 
horizontal direction is prevented by the 
particular method of anchorage in use. 
Four trolley wheels, mounted under 
the towboat, and driven by electric 
power, grip the head of the ‘rail be- 
tween them, normally lifting it from 
1.6 to 3.25 ft. above the bottom of the 
canal. So lifted, the weight of the rail 
gives friction or tractive force to the 
trolley wheels, thus just reversing the 
means of traction of the ordinary rail- 
road, in that the tractive power is pro- 
vided by the weight of the suspended 
rail instead of by the weight running 
over it. 

In the experiments so far made, it 
has been found that 75 
per cent of the electrical 
energy consumed is 
transformed into motive 
power, and that a saving 
of 50 per cent in cost of 


= towage is effected. The 
experimental towboat, 
ZS named the “Daumling” 
a = (Tom Thumb), because 
of its diminutive size, 


eliminating dredging to 


a great extent, it is said 
that it may take the place of 
all other systems in Germany. 

The system was invented by 
M. Koss, a member of the ad- 
ministrative board of the canal. 
The single rail on which the 
towboat runs is loosely an- 
chored at the bottom of the 
canal in such a manner that it 
can be easily lifted even higher 
than the surface of the water, 
when repairs are to be made, 
without disturbing any of its 


~s| for the present takes its 
electric energy from a 


Below — The Little Towboat 
Operating on Its Submerged 
Rail, Towing Its Generating 
Plant and Several Barges 
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floating generating plant towed be- 
hind it, but later the power will be 
taken from an overhead wire. The 
towboat can be very small, as its size 
has nothing to do with its towing 
capacity, and, therefore, it can be 
lifted out of the water under any 
bridge crossing the canal, for the pur- 
pose of readjustments or repairs. 


FIREMEN GET ELECTRIC 
SHOCK THROUGH STEAM 


We quite often hear of firemen re- 
ceiving an electric shock by coming 
into contact with live wires or by 
playing a stream of water 
against a live wire, the 
water serving as a con- 
ductor and completing the 
electric circuit from the 
wire, through the firemen, 
to the ground, An occur- 
rence, which took place in 
Jersey City a short time 
ago, is of interest in view 
of the fact that the electric 
circuit which gave the fire- 


men a shock, was com- 
pleted in a rather peculiar 
way. The engine  hap- 


pened to be placed in such 
a position with respect to some over- 
head trolley wires that the firemen 
who were handling the hose received 
a shock each time the steam from the 
engine came in contact with the wires. 
The steam evidently acted as a con- 
ductor and completed the electric cir- 
cuit to the engine, thence through the 
water in the hose and the firemen to 
the ground. 


“TAIL” LIGHTS FOR BRITISH 
SOLDIERS 


British infantry, marching along the 
public highways at night, are, accord- 
ing to a divisional order recently is- 
sued at Aldershot, to be treated in 
somewhat the same manner as auto- 
mobiles and other vehicles. That is, 
one of the men in the rear file of the 
company or detachment marching 
along the road must be equipped with 
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a “tail” light of the type styled a “re- 
flex light.” This device is not a light 
at all, although it serves the purpose of 
one when a lighted vehicle is approach- 
ing from the rear. It is simply a re- 
flector, and becomes luminous with the 
light from the head lamps of an over- 
taking car or motorcycle. 

The order is said to be the direct 
outcome of an unfortunate accident in 
which a heavy touring car crashed into 
the rear of a column before the driver 
realized that the road in front of him 
was occupied. The khaki uniforms ap- 


parently blend too well with the road- 
way at night. 


Transporting Ostriches between an Ostrich Farm and San Diego, 
c 


al., by Motor Truck 
AUTOMOBILE FOR OSTRICHES 


Ostriches are transported . between 
San Diego, Cal., and an ostrich farm 
about 22 miles distant, by means of a 
motor truck having a body especially 
designed for the purpose. The gal- 
vanized-wire cage is 12 ft. long and 
6%, ft. wide, and accommodates as 
many as six ostriches, depending upon 
the size of the birds. The five ostriches 
shown in the cage weigh 1,875 lb., and 
the capacity of the truck is 2,000 Ib. 


CSome idea of the enormous increase 
in the use of electric current during 
the past ten years can be gained from 
the fact that in January of this year 
the customers of one Chicago electric 
company on a certain day used 201,- 
000 kilowatts as compared with a daily 
consumption of 20,000 kilowatts ten 
years ago. 


ne 
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FRENCH ERECT MONUMENT 
TO MOUILLARD 


To perpetuate the memory of Louis 
P. Mouillard, one of the pioneers in 
the science of aviation, the Egyptian 
section of the National Aerial League 
of France, recently unveiled a monu- 
ment at Heliopolis, Egypt. 

The monument was erected in 
that country because it was at 
Cairo that the indefatigable in- 
vestigator of bird flight, alone, 
and in the face of poverty 
and ridicule, worked out tlie 
theories and recorded the 
observations that are now 
regarded as classic. The in- 
scription, translated, on 
it reads: 

To L. P. Mouillard 
1834 - 1897 
The National Aerial League 


of France 
Egyptian Section 
1911 


DARE! 


The French claim that he 
was the first to conceive an 
aeroplane on modern lines, 
without flapping wings, and 
the first to suggest wing 
warping as a means of chang- 
ing the horizontal direction 
of flight. 

Even the hardships of ex- 
treme poverty were unable 
to swerve Mouillard from 
his belief that it was from 
nature that man would 
learn the principles of 
flight. From his bare 
quarters in the tower of 
a building in one of the 
very poorest sections 
of the Egyptian city 


cerity that he urged the Frenchman 
to accept financial aid. From that 
time on the men became fast friends, 
and when Chanute returned to Amer- 
ica they carried on an extensive cor- 
respondence for years. 


“MOLASSES TREATMENT” FOR 
GOOD ROADS 

From poor molasses to good 
roads might seem a far call to 
some people but to the experts in 
the Office of Public Roads, of the 
Department of Agriculture, 
it did not seem so. And the 
result—a new “molasses 
treatment” for 
roads has been de- 
vised which, it is 
believed, will not 
only prove of 
value in_ road- 
making but will 
also furnish a market for 
the by-products of molasses. 

Blackstrap molasses is the 
poorest form known. That 
from cane sugar is barreled 
and sold, but that from beet 
sugar is so offensive that it 
has formerly been burned. 
It was found by the experi- 
menters that after being 
mixed with lime water, thus 
forming calcium sucrate, the 
stickiest substance known 
in chemistry, it makes an 
excellent road binder. Its 
disagreeable features 
are lost when a shower 
falls on it. 

The Office of Good 
Roads has been making 
experiments in the vi- 
cinity of Washington, 


he spent month after Monument Erected to the Memory of |) C, So far, they have 


month watching the 
birds circle about, and 
recording the results of his observations 
and of his experiments with gliders. 
While on a trip to Egypt the late 
Octave Chanute, who has rightly been 
called the Father of Aviation in Amer- 
ica, met the courageous investigator 
and was so impressed with his sin- 


Modern Aeroplane 


Louis Mouillard, Who, the French 
Claim, First Conceived the Idea of the prov ed \ ery suc cesstul. 


The material was 
sprinkled over a good macadam road 
by an ordinary sprinkling cart. 

In the tests made by the govern- 
ment only the blackstrap from cane 
sugar was used, blackstrap from beet 
sugar being unobtainable. No chem- 
ical reason will prevent the use of 


A. 
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blackstrap from beet sugar, however, 
and as soon as some is available, the 
authorities will make a test with it. 
If it proves as successful as the black- 
strap from cane sugar did, both the 
good-roads movement and the beet- 
sugar industry will be aided. 

An instance similar to the molasses 
discovery occurred some time ago 
when wood-sulphite liquor was found 
to have particularly good qualities for 
road surfacing. Wood-sulphite liquor 
is one of the wastes of wood-pulp pa- 
per manufacture and for a number of 
years was regarded as useless. The 
pollution of streams where it was al- 
lowed to run waste was the cause of 
several damage suits. Prizes were 
offered by some of the states in an ef- 
fort to find some method of utilizing 
the liquor. Since its value for roads 
has been discovered it has found a 
ready market at 12 cents a gallon. 


HEAD HEATED OR COOLED BY 
ALUMINUM MASK AND CAP 


Cloth compresses, cold or hot, placed 
on the face or head to give relief to a 
patient, are being superseded in Ger- 
many by aluminum masks and caps, 
through which hot or cold water may 
be circulated. The mask and cap shown 
in the accompanying drawing are the 
invention of Prof. G. Gaertner, of 
Vienna, and are made of small alu- 
minum tubes wound into spirals. 

The apparatus is not only being used 
to a considerable extent in Germany 


Aluminum-Tube Face Mask through Which Hot or 
Cold Water may be Circulated to Give Relief to a 
Patient. A Skull Cap Used for the Same Purpose 
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and Austria, but is also part of the 
equipment of the medical corps of the 
German troops in the African colonies. 


PROGENY OF ONE FLY NUM- 
BER BILLIONS IN YEAR 
The accompanying illustration does 
not show a newly discovered tomb of 
Egyptian kings, nor even a monument, 
APRIL 10 


JULY 18 


AUGUST 5 


TOTAL 8273,684,2!1! 
Number of Flies Descended in One Season from Single 


Female. The Rate of Increase is Smaller at Beginning 
and End of Season 


but a chart designed by Dr. A. L. Mur- 
ray, an official of the health depart- 
ment of Washington, D. C., to show 
the number of flies which may descend 
from one female fly in a single season. 

The chart shows that from one fe- 
male fly in a single season, 8,273,684- 
211 flies may descend, or enough to ex- 
tend completely around the earth at 
the equator, with a surplus of five hun- 
dred miles, 

Dr. Murray’s method of making the 
chart was as follows: He _ started 
with one fly on April 10. This is the 
usual time the fly makes its appear- 
ance in Washington. Although the 
average fly lays 120 eggs at one time, 
the health official, taking into account 
the weather conditions, estimated that 
only 10 flies would develop. On the 
hypothesis that five of these are fe- 
males, he allows for the laying of 600 


eggs, from which at least 200 flies 
should develop. One hundred of this 
generation are counted as _ females. 


From the total estimated number of 
12,000 eggs for this generation he be- 


MAY 200 
JUNE I! 4,000 
JUNE 30 80,000 
1,600,000 
32,000,000 
AUGUST 25 640,000,000 
SEPTEMBER 7,600,000,000 

\ 
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lieves 4,000 insects should be devel- 
oped. Through the following genera- 
tions Dr. Murray allows a proportion- 
ate increase of the number of eggs 
which should hatch and develop, ex- 
cepting in the last, which, falling prac- 
tically at the end of the summer, is not 
expected to produce so great a propor- 
tion of fully developed flies. 


CURIOUS DINING PLACE 
AT NICE 
A feature of a famous restaurant at 
Nice, on the French Riviera, is shown 
in the accompanying illustration. It is 


Sail Yacht Built on a Projecting Rock at Nice as an 
Outdoor Dining Place 

an outdoor dining room on the deck of 
a yacht built on a projecting rock, con- 
nected with the porches of the restau- 
rant proper by means of a gangway. 
During the season this marine dining 
place is crowded with visitors. 


(The Italians in the vicinity of Lucca 
preserve eggs by simply coating them 
with lard, this method having been 
known to preserve them, in a cool, dry 
place, for one year. 


THE PERILS OF ABALONE 
FISHING 


The gathering of the abalone, a 
large mollusk that is found in the sea 
waters of southern California, is pur- 
sued as a means of livelihood by hun- 
dreds of Japanese on the Pacific 
Coast. The abalone is found clinging 
to the rocks, a large flat shell, oval in 
shape and about 10 in. across, serving 
as its protection. The mollusk is 
firmly attached to the rock by suction, 
and so firm is its grip that occasion- 
ally an unlucky fisherman is caught by 
the fingers while trying to pry them 
loose, and instances have been known 
of persons being held in this way, 
while gathering abalones at low tide, 
and being drowned by the rising 
water, 

The only way to pry the large speci- 
mens from the rocks is with a small 
chisel or a “jimmy.” Not many of 
these shellfish are found along the 
shore at present, but in certain breed- 
ing places where the water is from 40 
to 60 ft. deep, they are very abundant. 
In some places they are five or six 
layers deep, and here the Japanese 
divers get large numbers of them. 

They go out in a launch and send 
down a man in a diver’s suit, who 
gathers a boat load in a few hours, or 
if the water is not too deep, naked 
divers descend and bring up half a 
dozen at a time. These are exposed 
to other perils, as a case was reported 
in January of this year of a diver near 
Monterey being attacked by a gigantic 
octopus, which wrapped him in its 
tentacles and was rapidly strangling 
him when he was dragged into the 
boat by his companions. The octopus 
was killed only with great difficulty, 
even after being brought into the 
launch, and was afterward found to 
measure 16 ft. from tip to tip. 

The abalone is sought for its shell. 
which is made into cheap jewelry and 
souvenirs; for its meat, which is cured 
and shipped to China in large quan- 
tities, retailing there at 90 cents a 
pound; for the pearls which are found 


f 
| 
— 


The Proposed Hydroelectric Installation at the Gorge of the River Rhone, France, Which is Planned to 


Provide Paris with Electric Light and Power to the Extent of 


Year. 


in it and for the so-called “blister 
pearls” or knobs on the interior of its 
shell, which are highly iridescent and 
are mounted for fairly high-priced 
jewelry. 


HYDROELECTRIC PROJECT 
FOR RIVER RHONE 


The long-considered project 
utilizing the water power of the River 
Rhone at a point about 280 miles from 
Paris, for the purpose of supplying the 
French metropolis with electric light 
and power, has now progressed to 
such a degree that plans have been 
completed for the dam and power 
plant. 

In its upper course, some distance 
above the point where the plant is to 
be installed, the river suddenly nar- 
rows from a width of about 170 ft. and, 
passing through a gorge, only some 5 
ft. wide at certain places, makes a suc- 


1,300,000,000 Kilowatt Hours per 


The Effort to Make Even a Public Utility Plant Architecturally Pleasing is Typically French 


cession of falls, the combined height 
of which is no less than 230 ft. It is 
calculated that 1,300,000,000 kilowatt- 
hours will be available annually for 
Paris from this source of power. This 
figure is far above the present annual 
consumption of 300,000,000 kilowatt- 
hours, and the estimated need of 685,- 
000,000 for the near future. 

There are two plans considered, one 
of which, thought to be the most likely 
of adoption, provides for a dam 330 ft. 
high. The power plant will consist of 
24 turbines which will be able to de- 
liver as high as 330,000 hp. per day 
when the water is at its highest stage. 


GThe lavish expenditures of the 
French Panama Canal Company are 
apparent when it is remembered that 
scrap iron and useless material left by 
it has already been sold for $2,000,000 
and all of it has not yet been dis- 
posed of. 
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POCKET TYPEWRITER 


The extraordinary little pocket type- 
writer, recently invented by a young 
German, is shown in operation in the 


The Pocket Typewriter in Operation 


accompanying illustration. It is small 
enough to be carried in a coat pocket, 
is claimed to write perfectly, and is 
guaranteed to remain in good order for 
three years, When writing, the little 
machine is supported by means of a 
handle held in one hand, the thumb of 
the other hand turns the wheel or drum 
which brings the letters or figures into 
the required position, and the fore- 
finger of the same hand operates the 
spring lever which makes the impres- 
sion, 


NEW USE FOR THE WASTE 
OF COTTON CROPS 


The waste cotton of cotton crops can 
be converted into a thoroughly ac- 
ceptable substitute for hard rubber, 
according to a Philadelphia scientist. 
after tests made at the Commercial 
Museum of that city. This museum 
has been engaged for several years in- 
vestigating the waste of cotton in the 
South, in a special effort to devise 
means of utilizing the cotton bolls 
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which fail to open and which are now 
plowed under in the spring. No cotton 
upon which frost has fallen will ripen, 
and it is said that from 5 to 25 per cent 
of all the cotton grown fails to come to 
maturity, although the cotton plants 
may be heavy with green fruit when 
development is stopped by the advane- 
ing winter. 

It is this undeveloped cotton which, 
it is stated, can be made to do away en- 
tirely with the use of rubber for insulat- 
ing purposes, and for which it is ex- 
pected that various other important 
employments will be found. 


LORGNETTE PROVIDED WITH 
TELESCOPIC HANDLE 


A lorgnette novelty that is practical 
as well as unique is shown in the ac- 
companying illustration. 

It has a telescopic han- 


dle, which, when col- 
lapsed, takes up so little 4 
space that the lorgnette 

may be carried in the eS 


small bags or 
purses used by 
women, 


GA mine tele- 
phone required 
by a state law 
recently passed 
in Kansas, prob- 
ably saved the 
lives of two shot 
firers, employed 
in a mine near 
Pittsburg, Kan. 
The men were @ 
cut off from the entry 
shaft by a gas explosion. 
They telephoned their lo- 
cation tothe top. A res- a 
cue party found both unconscious, al- 
most suffocated, and they were car- 
ried to the top and revived. 


(Manufacturers of automobile tires 
in the United States estimate that the 
demand for their product for 1912 in 
this country alone will exceed 4,000,000 
tires, 
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Lessons from 


“Titanic” 


By 


Copyright, 1912, by Underwood and Underwood 
Snapshot Taken by a Passenger on Board the “Carpathia,” Showing the Ice Field into Which the 
“Titanic” Ran, Causing the Greatest Marine Tragedy in History 


Disaster 


D. W. TAYLOR, Naval Constructor, U. S. Navy 


Naval Constructor David Watson Taylor, U.S. N., is regarded as one of the foremost 
authorities on ship construction in the world. He has the unusual distinction of having 
been graduated by two of the greatest naval schools—the U. S. Naval Academy and 
the Royal College at Greenwich, England — after having made the highest marks in his 
examinations that had ever been attained by a student in the history of either institution 


HE “Titanic” catastrophe teaches 

no new lesson as regards the fal- 
libility of man. It simply furnished 
another example of the well estab- 
lished principle that if, in the con- 
duct of any enterprise, an error of 
human judgment or faulty working of 
the human senses involves disaster, 
sooner or later the disaster comes. 

Looking backward it is easy to see 
that the long established passage 
lanes of the Atlantic involved danger 
of just such an accident, and from the 
point of -view of safety it was an error 
of judgment to give them such a 
northerly location. 

Looking backward it seems an re- 
ror of judgment of the captain of the 
“Titanic” to risk passage near the ice. 
That gallant officer and gentleman 
went down with his ship to honorable 
death, and his story can never be told. 
It seems practically certain that he 
did not for one moment think he was 
running any material risk of accident 
to his vessel, much less risk of de- 
struction. The mere fact that he was 


not on the bridge at the time of the 
collision is very strong evidence that 
he thought his course would have 
cleared the bergs whose position had 
been reported to him. 

Picked captains of Atlantic liners 
cling to the bridge to the point of ex- 
haustion whenever they consider the 
circumstances to involve the least 
danger to the ship, 

If Captain Smith erred, it was the 
error of a captain whose record and 
experience were of the best. We need 
not expect to secure greater safety by 
better captains, and without speculat- 
ing as regards matters involving per- 
sonnel and discipline, let us now con- 
sider matters of material. 

The most salient fact is that if the 
“Titanic” had carried more boats or a 
number of life rafts in addition to her 
boats, many more lives would have 
been saved. Figure 1, on page 806, 
shows how boats were located on the 
boat deck some 60 ft. above the water. 
There were 16 large boats, to be 
swung out by the davits before lower- 
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ing, and two sea boats swung out at 
the forward davits ready for instant 
lowering in the case of man overboard 
or other emergency. It appears also 
that two more boats were carried over 
the officers’ quarters, one at least of 
which was not lowered at all, but 
floated away when the “Titanic” sank. 

There was evidently room for many 
more boats. The deck plan above re- 
ferred to shows room between the 
two groups of boats where 10 more 
could have been carried. Moreover, 
we learn from the description of the 
ship published in 
various technical 
papers nearly a 
year that 
each pair of the 
davits installed 
was fitted to han- 
dle two boats. So 
that as regards 
space there was 
obviously room to 
install some 52, 
instead of 16, 
large boats, mak- 


ing in all 56 in- 
stead of 20, and 
there is no diffi- 
culty from top- 
heaviness in the 
way of carrying 
the larger num- 
ber. 

The boat equip- 


ment on_ board 
appears to have 
complied with 


the minimum re- 
quirements of the English Board of 
Trade, the responsible governmental 
authority in this connection. It seems 
practically certain that regulations all 
over the world will be promptly 
changed, and the boat equipment of 
these very large ships should certainly 
be increased to provide boat accommo- 
dations for every soul allowed on 
board. There is a great opportunity 
here for international team work and 
it is very desirable that not only re- 
quirements for safety of passengers, 
but tonnage rules, berthing require- 


One of the Electrically Operated, Double-Cylinder, 
Watertight Doors in Forward Bulkheads of the 
Titanic,” Which were Closed from the Bridge 


ments of steerage passengers, etec., 
should be internationally standardized, 

The facts that under the circum- 
stances more boats would have saved 
many more lives from the “Titanic,” 
and that she could have carried about 
three times as many boats as she 
had should not blind our eyes to the 
fact that lifeboats are, after all, a very 
inefficient device for saving life from 
a sinking vessel. If the “Titanic” had 
actually carried 56 boats, it does not 
seem at all likely that nearly all of 
them would have been launched. One 

of the 20 she did 
carry was not 
launched at all, 
being inconven- 
iently stowed. 
The crew’ was 
new to the ship 
and apparently 
had been given 
no adequate boat 
drill, but on the 
other hand the 
“conditions were 
exceptionally fa- 
vorable, there be- 
ing apparently 
an unusually 
smooth sea and 
little list of the 
vessel at any 
time. Had there 
been any sea 
worthy of the 
name, the roll of 
survivors would 
have been short 
indeed, 

The difficulty of launching lifeboats 
is enormously increased by a very 
moderate sea and the chance of living 
in them after launching very much re- 
duced. Properly built boats with air 
tanks would not sink, but if over- 
loaded and inadequately manned, the 
majority of the passengers would suc- 
cumb very soon. A boat which would 
carry 50 or 60 persons in smooth water 
could not carry nearly so many in 
rough water. 

The area in plan of the large life- 
boats of the “Titanic” was somewhere 


| 
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The “ Titanic,” When It Sank, was in 41 Deg. 46 
the Same Latitude as New York and Madrid. 


“Mt. Temple,” 


20 Miles ; 
120° Miles; * 


*Frankfort,” 40 Miles; 
near 200 sq. ft. Imagine some 60 per- 
sons crowded upon a rectangular plat- 
form of this area, say 12 by 18 ft., and 
some idea can be formed of the condi- 
tions existing in a “Titanic” lifeboat 
loaded to capacity. 

Lifeboats, no matter how much im- 
proved, will probably always be inef- 
ficient as life-saving appliances for the 
mammoth steamers of today. Some- 
thing different is needed. Twenty 


Min. N. Lat., 
The Distances of Other Vessels in the Vicinity from 

the Ill-Fated Ship, at the, Time She First Flashed Distress signals, Were: 

“ Carpathia,” 

* Baltic,” 100 Miles; and ‘‘Olympic,” About 250 Miles 


50 Deg. 14 Min. W. Long., Approximately 


“California,” About 10 Miles; 
Niagara,’ 75 Miles; Virginian,” 


58 Miles: “ 
years ago it was important that a life- 
saving appliance should not only keep 
afloat, but be able to make progress 
to port. It was not sufficient to rely 
upon the chance of being picked up. 
Thanks to the wireless, that is all 
changed now. Even if a large At- 
lantic steamer were sunk without re- 
porting her distress by wireless, the 
survivors could rely upon prompt 
search for them. 
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HOW THE “TITANIC,” THE “LAST WORD IN MARINE ARCHITECTURE,” WAS 


On the night of April 14th, the “Titanic,” steaming at almost full speed through the darkness and 
modern devices and mechanical precautions which had led her builders to believe she was unsinkable, went 
descriptions furnished by survivors, and by scores of witnesses who testified before the United States 
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CRUSHED LIKE AN EGG SHELL BY THE SUBMERGED PORTION OF AN ICEBERG 


through an ice field of which she had been warned by wireless, struck a berg and, despite the most 


to the bottom of “Sigsbee Deep,” carrying 1,635 souls to death The above drawing was made from 
Senate investigating committee at Washington. 
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After the loss of the “Bourgoyne” 
from a collision, in 1898, there was a 
prize offered by the heirs of one of 
those lost for the best device for life 
saving, resulting in many suggestions, 
though nothing that appealed to 
steamship owners as commercially 
practicable. 

There will be a flood of suggestions 
as a result of the “Titanic” disaster. 
A favorite idea is a refuge deck or 
similar device to which all hands re- 
pair when the ship begins to sink 
and which floats cheerfully away as 
the ship takes her last plunge. The 
idea is not so easy to carry out as to 
conceive, but there seem no insuper- 
able mechanical difficulties in the way. 
The bug-a-boo that there is an irre- 
sistible suction when a ship goes 
down has been pretty well disposed of 
for the present by the stories of the 
“Titanic” survivors. Steamship com- 
panies would be loath to go to any 
great expense in this connection not 
forced upon them. Not that the com- 
panies are inhuman—far from it. 
But they are engaged in a business 
where competition is keen, and when 
the very human managers have satis- 
fied the requirements of the govern- 
mental authorities and the insurance 
companies, they feel they have done 
all that can be expected. The govern- 
mental authorities are supposed to 
look out for the lives of passengers, 
and the insurance companies, who 
stand to lose if a ship is lost, are sup- 
posed to insist upon requirements 
that will reduce to a minimum the 
chance of such loss. 

As illustrating the conservatism of 
managers of Atlantic lines it may be 
recalled that vessels carrying cattle 
from America to England were fitted 
with bilge keels to reduce rolling long 
before the practice became common 
upon passenger vessels. Money is 
lost when cattle are damaged by 
heavy rolling, but when passengers 
lose their appetites from the same 
cause the expense of the line is les- 
sened. 

When the rumors of the “Titanic’s” 
sinking were yet unconfirmed the of- 


ficials of the company came out boldly 
with the statement that she was un- 
sinkable. Since then there have been 
claims substantially to the effect that 
no pains or expense were spared to 
make her safe, that the naval architect 
can produce no safer vessel, and the 
only safety lies in avoiding possibility 
of collision with icebergs. It is per- 
fectly true that steamer lanes from 
the United States should avoid the 
vicinity of icebergs, but there are im- 
portant ports which cannot be 
reached without some risk of encoun- 
tering bergs. 

Moreover, derelicts, though not 
nearly so numerous as formerly, are 
not unknown, and a collision with a 
derelict may well be as dangerous as 
one with an iceberg. Finally there is 
the danger of collision with another 
vessel, especially in a fog. So it 
seems worth while to consider whether 
the resources of the naval architect, 
as regards safety in connection with 
collision, were really exhausted in the 
“Titanic.” 

The broadside elevation of the ves- 
sel, on pages 806 and 807, indicating 
positions of decks and watertight 
bulkheads, shows that she had an 
enormous reserve buoyancy or vol- 
ume above the water line. Inciden- 
tally it will be noticed that the “upper 
deck” is not the highest deck and the 
fourth smokestack is not a smoke- 
stack at all, but apparently a ventila- 
tor from the engine rooms. 

The watertight bulkheads are all 
transverse and all join the outer skin. 
It is an elementary principle of safety 
with such an arrangement that bulk- 
heads must be so close together that 
two adjacent compartments may be 
flooded at the same time without dan- 
ger to the vessel, This is a minimum 
requirement and its obvious reason is 
that a colliding vessel may strike just 
at a bulkhead and throw open two 
compartments at once to the sea. 

The “Titanic” had, on her sides 
above the double bottom, a single skin 
only. Experience with large steel ves- 
sels colliding with the bottom has 
demonstrated conclusively the great 
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Copyright by Am. Press Assn. | 
The “ Titanic” as She Left Southampton, Starting on Her First and Last Voyage. This Reproduction and { 
That of the “Carpathia,” Below, are Made to Scale, Showing the Comparative Sizes of the Ships 

protective value of the double bottom tection is most needed. Longitudinal 
fitted on such vessels. There is no wing bulkheads have some objections | 
doubt that if the inner bottom skin of their own as ships having them will 
had been carried up on the sides of the list when damaged, but with vessels | 
“Titanic,” the protection 


against collision with ice- 
bergs would have been 
much improved. The best 
practicable protection 
along this line would prob- 
ably have been obtained by 
carrying the coal in fore 
and aft bunkers against the 
side of the ship, with water- 
tight longitudinal wing 
bulkheads separating the 
bunkers from the boiler 
rooms. 

Longitudinal bulkheads 
have been adopted on the 
fastest vessels crossing the 
Atlantic today. The addi- 
tional protection afforded 
against collisions penetrat- 
ing the outer skin is ob- 
vious. The same idea is 
readily applied forward of 
the boiler space where pro- 


Copyright by Underwood and Underwood 
The “Carpathia,” the Rescue Ship That Picked Up 705 Survivors 
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having great freeboard the list need 
not be dangerous. A bulkhead does 
not confine the water after a collision 
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PA. NGER 
DECK 
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LOWER DECK 


tudinal Bulkheads 


because it is marked “W. T.” (water- 


‘tight) on the plans. To fulfill its pur- 


pose it must be built so that it holds up 
against the pressure of the water with- 
out serious leakage and it must have 
no holes in it. If it has doors they 
must be closed. At the bottom of the 
“Titanic” there were doors in prac- 
tically every bulkhead. 

They were ordinarily worked by 


hand, but in an emergency a magnet 


energized by pressing a button on the 
bridge released a friction clutch and 
allowed the door to drop, thus closing 
by its own weight. The dropping or 
“guillotine” type of door is favored to- 


day by very few naval architects as - 


against those operated positively by 
hydraulic or electric power. 

A very serious objection to doors 
that close suddenly upon distant opera- 
tion appears to be based upon inerad- 
icable characteristics of human nature. 
The people who use the doors object to 


being cut in two, and dropping doors 
are very apt to be wedged or propped 
open so they cannot be closed suddenly 
and unexpectedly. 

While exact information as to the 
damage done is not available, we may 
speculate without much danger of ex- 
aggerating it. A _ ship’s officer saw 
water very soon after the collision in 
the compartment next forward of the 
forward boiler compartment and fire- 
men were driven from their quarters— 
two compartments forward of this— 
by encroaching water. This water 
may have found its way from the 
vicinity of the boiler-room bulkhead 
through the firemen’s tunnel. 

Assuming that the ship was orig- 
inally at the water line shown in Fig. 
2—34 ft. draft—and that all buoyancy 
forward of the forward boiler compart- 
ment was lost, the new line of flota- 
tion which the ship would assume 
would be approximately AB in Fig, 2. 
It will be observed that this is above 
the top of the bulkhead at the forward 
end of the boiler room which extends 
to the so-called “upper deck” only. 
Hence the water would find its way 


_aft on the upper deck and flood other 


compartments from above, the sinking 
of the ship from the position AB being 
inevitable. There seems little doubt 
from statements of the survivors that 
all compartments forward of the for- 
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Section of Large Liner with Longitudinal 
Bulkheads 


ward boiler-room bulkhead were 
pierced below water. 
If we assume loss of all buoyancy in 
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Constructing the Double Bottom of the “Titanic” at the Harland & Wolff Yards, Belfast, Ireland, Looking Aft. 
This Steel Bottom was Torn by the Ice as Though It Had Been Paper 


Copyright by Underwood and Underwood 


The Arrival of the “Carpathia,” in New York Harbor, with Survivors of the “Titanic,” Showing the Lifeboats 
of the Latter Slung from the Davits.) This Photograph was Taken by Flashlight from a Tug, Hundreds of 
Pounds of Powder Being Used 
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the forward boiler-room compartment 
as well as in the compartments for- 
ward, the new line would be approxi- 
mately CD in Fig. 2, or the water 
would be nearly 20 ft. over the top of 
the bulkhead next abaft the damaged 
portion. 

Of course, without detailed plans of 
the ship, the water lines after damage, 
in Fig. 2, have been estimated by 
roughly approximate methods only; 
but after making all allowances, it is 
evident that the “Titanic” would have 
been much safer if her watertight bulk- 
heads forward had extended to the 
shelter deck, or even the saloon deck, 
like the bulkheads aft. 

In estimating water lines AB and 
CD in Fig, 2, it was assumed that the 
water between bulkheads found its way 
freely up through decks. It does not 
appear from the description of the 
“Titanic” that special endeavor was 
made to secure horizontal watertight 
subdivision, and from statements of 
the survivors, it appears that water 
found its way up freely through the 
usual deck openings. 

If the vessel had been completely 
flooded below, forward of the boiler 
rooms, but with a watertight deck at 
the water line so that no water could 
pass up, the new line of flotation would 
have been approximately EF in Fig. 2 
Even with the forward boiler compart- 


Fig. 2—Broadside Elevation of the Vessel, 
Indicating Positions of Decks and Water. 
tight Bulkheads, Illustrating 
Necessity of Carrying Bulkheads 
to Upper Decks, and Showing 
How Flooding of Compartments 
Forward of Boiler Rooms would 
Bring the Head Down 
so That Water would 
Flow over Bulkheads 
into Other Compart- 
ments, Sinking Being 
Inevitable 


ment flooded in addition, the new line 
with a watertight deck would have 
been a little below AB instead of in 
the position CD. 

This shows how beneficial horizon- 
tal watertight division forward would 
have been. With a tight deck at the 
water line forward and tight bulkheads 
of adequate strength running, Some to 
the shelter deck and some to the sa- 
loon deck, the “Titanic” could have 
had every compartment below water 
from the bow, to and including the 


LIFE BOATS 


LIFE BOATS 


Fig. 1—Boat-Deck Plan of the “Titanic,” Showing How 
There were 16 Large Boats, to be Swung Out by 
Already Swung Out and Ready for Instant Use in 
Obvious That There Was Room for More Boats on 

forward boiler room, thrown open to 
the sea, yet would have been perfectly 
safe. 

In war vessels horizontal, water- 
tight subdivision is much used, and it 
appears strange that so little use is 
made of it in passenger vessels with 
great freeboard, as it is particularly 
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adapted to add to the safety of such 
vessels. 

With a complete watertight deck at 
the water line, strong enough to stand 
a pressure from underneath of 30 ft. 
of water or so, and with all openings 
that could not be closed watertight 
trunked around to a suitable height, 
every compartment of the “Titanic” 
below water could have been thrown 
open to the sea and the vessel would 
have floated, the watertight deck form- 
ing a new bottom, A vessel so con- 
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Lifeboats were Located, 60 Feet above the Water. 
the Davits before Lowering, and Two Sea Boats, 
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and shipbuilder. We might borrow a 
name for it from man-of-war practice 
and call it a protective deck. 

There is one more matter. If, in 
Fig. 2, the area of the rudder of the 
“Titanic” below the water line is meas- 
ured, it will be found to be about 1/75 
of the area below the water line of the 
whole longitudinal section of the ship. 
This is, if anything, larger than the 
average ratio for merchant ships, which 
runs usually from 1/80 to 1/100. But 
experience with vessels of war has 
shown that rudders can be made 1/40 
of the longitudinal section, this being 


PROMENADE ‘OFFICERS <= good man-of-war practice. In other 
1 BROMENADE words, men-of-war use rudders twice 
STAIRWAY as large as fitted on merchant vessels 


of the same size. The turning powers 
of merchant ships would be enor- 
mously increased if they carried rud- 
ders twice as large. 

The “Titanic,” with greater turning 
power, might have avoided the colli- 
sion, as in her case the distance be- 


Case of Man Overboard or Other Emergency. It is tween safety and destruction was ap- 
parently but a few feet. Except for 
structed with suitable bulkheads her unwieldiness, the big ship, properly 
might, with justice, be claimed to be built, is safer against every danger 


unsinkable by any danger of the sea. 

While a watertight deck which 
would really possess the qualities indi- 
cated would present difficulties of de- 
sign and construction, it is well within 
the capacities of the naval architect 


than a small ship, and with rudders as 
large as can be fitted, the 1,000-ft. ship 
of the near future need be but little 
more unwieldy than the 500-ft., small- 


ruddered ship of a few years ago. Of 
course, 


larger rudders would involve 


The “ Titanic" was 882 Feet 6 Inches 
Long; 92 Feet 6 Inches Beam: 46,328 
Tons Register and Had Accommoda- 
tions for 3,500 People as Passengers 
and Crew. She Was the 
Largest and Most Lux- 
urious Ocean Steamship 
Ever Built, with 11 Decks 
and 15 Watertight Bulk- 
heads The Distance from 
the Bottom of Her Keel 
to the Top of the 
Captain's House 

was 105 Feet 
7 Inches 
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greater first cost and greater cost of 
operation. 

In conclusion it would seem that the 
lessons impressed upon us by the “Ti- 
tanic” disaster in seeking greater safety 
upon larger passenger vessels are: 

1. As an immediate measure suffi- 
cient boats should be carried for all 
souls on board, but a combination of 
boats and large wunsinkable self- 
launching life rafts would be better. 

2. The radio-telegraphic equipment 
and operation should be such that ves- 
sels near each other should always be 
able to communicate. 


3. Longitudinal watertight wing 
bulkheads, or the equivalent, should be 
fitted. 

4. Transverse watertight bulkheads 
should extend to the highest continu- 
ous deck as regards several at each 
end, and several that come next should 
extend to the next deck below. 

5. A stout and reliably watertight 
deck should be fitted in the vicinity of 
the water line or a little above it. 

6. Rudders should have about dou- 
ble the areas now commonly fitted on 
merchant vessels, with operating gear 
of adequate power and speed. 


WIRELESS CO-OPERATION AND LAWS 


An interesting statement in connec- 
tion with the “S O S” and “C Q D” 
wireless calls was made by Guglielmo 
Marconi in connection with the “Ti- 
tanic” disaster. He said that these 
letters were arbitrarily selected and 
mean nothing except calls of distress. 
Originally “C Q” was a signal for all 
stations to cease operations and pay at- 
tention to the operator sending the call, 
the “D” being added when it was used 
for a distress signal. At an interna- 
tional conference in Berlin a_ short 
time ago, the “S O S” sign was agreed 
upon to supplant “C Q D” because the 


- former, consisting of three dots, three 


dashes and three dots, was the sim- 
plest, easiest, and quickest call to send 
as a danger signal, 

The Navy Department officials at 
Washington felt called upon to refute 
the statements made by the “Titanic” 
and “Carpathia” operators to the effect 
that the man in charge of the wireless 
station on the scout cruiser “Chester” 
was incompetent and unable to under- 
stand the Continental code. The de- 
partment officials state that the men 
on the “Chester” and “Salem” when 
these ships went out to meet the “Car- 
pathia” were among the most expert 
in the navy, and were fully able to take 
care of messages sent in the ordinary 
Morse, Continental, or any of the 
methods of communication used by 
wireless operators. All operators of 


the navy are required to familiarize 
themselves with the various codes, it 
is stated, and they are regarded as 
among the best men in the country for 
such work. 

The Continental code is habitually 
used by the navy in inter-ship commu- 
nication. 

The position of the wireless operator 
on board an ocean liner is an odd one. 
He is an employe of the company 
operating the wireless stations ashore, 
but is rated as an officer of the ship, and 
as such is under the complete control 
of the captain. He can send nothing 
nor deliver messages unless the captain 
approves. Yet he may be transferred 
from the ship of one line to the ship 
of another without in any way affect- 
ing his status, as the steamship com- 
pany has nothing to do with his pay 
or movements, except while actually 
aboard ship. 

Future confusion in the transmission 
of wireless messages from ship to ship 
and from ship to shore, and the reverse, 
will probably be greatly reduced by 
laws that are about to be enacted com- 
pelling intercommunication at all 
times and especially in times of dan- 
ger. The conflict of wireless in- 
terests is believed to have caused 
some little delay in the proper trans- 
mission of Signals from the “Titanic” 
to the ships near her and the shore 
stations, and this is one of the evils 
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THE “TITANIC’S” GRAVE 


The idea often expressed by sailors 
as well as landsmen that a ship, sink- 
ing in a part of the ocean where the 
depth is great, never reaches the bot- 
tom, but simply sinks until the pres- 
sure of the water holds it fast, and 
there slowly disintegrates, is errone- 
ous. “Anything that will sink in a 
glass of water,” wrote Sir John Mur- 
ray, the great explorer of the sea 
floor, “will sink to.the bottom of the 
deepest sea.” Water is one of the 
most incompressible of substances, 
and although 
the water pres- 
sure is enor- 
mous at great 


THE OCEAN 


By John T. McCutcheon in the Chicago Tribune 


where the bottom begins to slope off 
into the abyss of “Sigsbee Deep,” 
where the water reaches a depth of 
five miles. These banks are an ex- 
panse of shoal water extending 390 
miles east and west and 330 miles 
north and south, and the average 
depth of water is only 180 ft. Had the 
“Titanic” gone down 100 miles north 
of where she did, she would have 
rested on the top of this enormous 
submarine plateau, and might have 
been reached by divers. 

To just what extent the crush- 
ing force of the water acted upon 
the bodies 
which went to 
the bottom 
with the “Ti- 


PASSENGERS 


depths, the 
density or 
weight of the 
water is but 
little more than 
at its surface. 
Water can be 
compressed 
only 1/20,000th 
of its bulk. 
Consequently 
the “Titanic’s” 
great bulk lies 
in the ooze of 
the ocean bed 
with two miles 


tanic” may be 
considered as 
questionable, 
In one of Sir 
John Mur- 
ray’s books the 
statement is 
made that the 
crushing pres- 
sure would 
break in the 
bones one by 
one, the flesh 
would be 
crushed into 
the interstices 


of water above 
it. The  pres- 
sure exerted by 
sea water at 
that depth is two tons to the square 
inch. She probably sank slowly, 
owing to the resistance of her bulk to 
the water, and as she sank every 
cubic inch of space within her grad- 
ually filled with water. Boilers, air- 
tight cylinders, and compartments 
containing air were crushed, and water 
took the place of air everywhere. Once 
filled with water the pressure was the 
same from the outside as from the in- 
side and the hull would retain its 
shape. 

The sinking of the “Titanic” oc- 
curred just south of the south edge of 
the Grand Banks of Newfoundland, 


The men who used to be 
first to rush down to have 
the purser assign them 
good seats at the tables 


Copyright, 1912, by John T. McCutcheon of the bones, 


will hereafter first rush ~ 
up and have the boat and the cloth- 


coves in ing flattened 

over them 
until, on reaching a depth of two miles, 
the body would probably not be larger 
than a man’s wrist. Charles Cleve- 
land Nutting, professor of zodlogy at 
the University of Iowa, however, said 
in an article published some years ago, 
that it must be remembered that 70 
per cent of the human body is water, 
practically incompressible, that 
the tissues would be thoroughly satu- 
rated and the cavities filled. He con- 
cluded that it would seem unlikely 
that the body would be reduced to the 
size of a man’s wrist, but admitted 
that the skull and bones would be 
crushed, 


Ob 


REVIEW 


‘Ts requiems are chanted; the tolling of bells has ceased; flags once 

more, flutter from their peaks; and the greatest sea tragedy of modern 
times fades from mind as the world gets under full headway once more. If the 
lesson is heeded, precious lives will not have been lost wholly 
in vain; just as an Iroquois fire made safer playhouses and a 


Ocean Slocum excursion boat brought its needed reforms. It is the 
Travel province of these pages to deal with the mechanical features 
Reform of the “Titanic” disaster rather than indulge in rhetorics, 


and to summarize the practical safeguards which should 
result. The log of the maiden trip of the hugest, costliest, 
most luxurious craft ever floated is marred with serious shortcomings. A 
mistaken confidence in her strength, a reckless speed in a known danger 
zone, insufficient lifeboats, and a crew not yet drilled in team work are a part, 
but quite sufficient, of the awful confession of inadequacy. There were richly 
furnished Turkish baths and gymnasiums; costly bronze Arabian lamps swung 
in the smoke room; the Parisian cafe, bathed in soft lights, was beautiful with 
creeping ivy twined on garden trellises like some summer bower; but there 
was not one pair of binoculars for the men in the crow’s nest. The decora- 
tions on the walls of the Louis XVI salon alone would have bought lifeboats 
sufficient to contain 5,000 souls. 

The beautiful and comfortable are not to be despised, but what a mockery 
they become when the real essentials are forgotten. Already plans are making 
for international regulation of passenger-carrying ships; already ship owners 
are advertising the southern course, and sufficient lifeboats with drilled crews 
to man them. But these will not avail, if in the frenzy for speed, ships shall 
continue to plunge through fogs at express-train speed. 

On other pages of this magazine experts point out the mechanical weak- 
nesses of the “ Titanic’’ and tell how they may be avoided in future. Contrary 
to general belief the bigness of a ship need not necessarily spell weakness 
when in the open sea, unless it be in some great storm: Hence it does not 
follow that the building of vast hulls will cease. Even now three vessels longer 
and heavier than the ‘‘Titanic,”’ are under construction. The Quebec bridge 
fell, but a larger and stronger is reaching its arms across the St. Lawrence. 

There is much the shipbuilder can do to safeguard human life, but after 
all it must ever rest with the navigator to exercise the utmost caution, and 
regardless of the impatience of owners and traveling public alike, choose as 
his motto “Make Port,”’ rather than ‘Make Time.” 

ii comes with an exceedingly poor grace for many leading English dailies to 
criticise in no gentle terms, the Senate committee’s investigation. Such 
an attitude is calculated only to direct the attention of American travelers 
even more to the German and French lines. Had it been a 
Yankee skipper whose American president, five officers and 
Investiga- 210 members of his crew—nearly one-third of all the 
tion is rescued—reached Liverpool in safety while 1,635 British 
Proper subjects drowned — there would have been something more 
than “investigating.” To their credit, however, a few 
of the London dailies heartily approve the Senate action. 
Eventually there will doubtless be a branch of an international marine court in 
each maritime country, competent to conduct such trials. 
H. H. WINDSOR 
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FLOODS CARRY DESTRUCTION ALONG MISSISSIPPI 


Upper View, Section of a Railroad Track Carried 
Away by the Floods.—On Left, a Team of Mules 
“ Navigating” Jackson Avenue in Memphis, Tenn.— 
Lower View, Workmen Strengthening a Levee near 
Cairo. Ill 


The annual overflow of the Mississippi River this year has caused damage to property amounting 
: to millions, and has destroyed crops, the value of which is inestimable. The loss of life has also been 
ee great, and the suffering among people who lost their homes has only added to the sum of misery the 
% turbid wat+rs have caused. The work of strengthening the levees goes on, and many ideas have been 
’ suggested ior the utilization of the annual overflow and the prevention of damage in the future, although 
none of them svvi:s to meet with the requirements of the situation or the approval of the people in 

charge of the work, 


812 


* A 
x 


THREE OF THE LATEST FRENCH AEROPLANES 


ii 
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1—M. Farman's new military biplane which took a leading part in the recent maneuvers at Mailly. 
It has a 70-hp. Renault motor and made 62.37 miles an hour in its first flight. 2—Picat-du-Breuil 
monoplane with non-rigid wings. At the rear is a fixed plane, bending downward. The rudders are 
controlled by a single wheel. 3—Front view of Ladougne monoplane which has 35-hp. Anzani motor. 
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“SHIP’S-WHEEL” CLOCK IN A 
FLASK 


By the exertion of much ingenuity 
and patient labor a New York man as- 
sembled this “ship’s-wheel” clock in a 


An Ingeni Clock A bled in a Flask Whose 

Neck is But One Inch in Diameter 
flask, the neck of which is but 1 in, in 
diameter. The ship’s wheel forming 
the dial is 5 in. in diameter, while the 
clock movement is contained in a cir- 
cular casing or barrel, 21% in. in diam- 
eter. 

In assembling the clock a wooden 
platform was first erected in the flask, 
and then the wheel, divided into sec- 
tions, was passed down the neck and 
put together in a horizontal position 
on this platform, the parts being con- 
nected with screws. Then the wheel 
was raised to a vertical position and 
the spoke handles were fitted in and 
glued in place. The casing for the 
clock movement was introduced into 
the flask in the form of a flat strip, and 
was then bent around and fastened to- 
gether with screws. The back of the 
casing had to be bent to get it into the 
flask, and was then straightened out 


and fastened in place. The assembling 
of the different parts of the mechanism 
was then carried out. 

A ratchet system is employed for 
winding the clock and setting the 
hands, and this may be reached by the 
rod shown at the side of the flask. 


REWARD GIVEN DESIGNERS OF 
NATION’S CAPITOL 


Generous payment is always ex- 
pected and is usually received by the 
successful contestant in an open com- 
petition among architects on large pub- 
lic buildings. It is interesting to note 
the reward offered the architects who 
drew up the winning plans for the 
Capitol at Washington. The follow- 
ing advertisement appeared in the 
“George Town Weekly Ledger” of 
March 31, 1792, and was found re- 
cently by a reader of Popular Mechan- 
ics Magazine in going through the 
musty files of that venerable journal: 


A PREMIUM 


Of a lot in this City to be designated by impartial 
judges, and FIVE HUNDRED DOLLARS or a 
MEDAL of that value at the option of the party, 
will be given by the Commissioners of the Federal 
Buildings to the person who before the 15th of July, 
1792, shall produce to them the most approved plan, 
if adopted by them for a CAPITOL to be erected 
in this City; and TWO HUNDRED AND FIFTY 
DOLLARS or a MEDAL for the plan deemed next 
in merit to the one they shall adopt. The Building 
to be of brick and to contain the following apart- 
ments to wit: 

A conference room and a room for represent- 
atives, sufficient to accommodate 300 persons each; 
aroom or ante-room to the latter, a Senate room of 
1230 square feet area, and an ante-chamber, or 
lobby to the left, these rooms to be of full elevation. 
Twelve rooms of six hundred square feet area each, 
for committee rooms and Clerk Offices to be of 
half the elevation of the former. Drawings will be 
expected of the ground plats, elevations of each 
front, and sections through the buildings in such 
directions, as may be necessary to explain the in- 
ternal structure, and an estimate of the cubic feet of 
brick work composing the whole mass of the wall. 

THE COMMISSIONERS. 

March 14, 1792. 


CAccording to plans, now definitely 
worked out by the French War De- 
partment, 120 aeroplanes will take part 
in the great fall maneuvers of the army. 
These machines will be divided into 
20 “squadrons.” 
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NEW AUTOMOBILE WINDOW 
REGULATOR 


The glass in the doors of the mod- 
ern closed-body automobile is usually 
designed to be dropped into the lower 
part “of the door when more air is de- 
sired, and a knob is used to hold the 
glass frame in place at any height. 
Frequently, however, this knob makes 
itself unpleasantly felt, particularly 
when a spare seat is used close to the 
door. The illustration shows a new 
form of holder to take the place of the 
knob. It clamps down upon the broad 
band of leather or fabric used to raise 
the glass from its well, tightly secur- 
ing it in any position, and doing away 
with the hard, and often pointed knob 
of ivory or metal which interferes with 
the comfort of a passenger. 


A New Clamping Device for the Regulation of 
the Glass in an Automobile Door 


APPARATUS FOR TREATING “RINGING OF THE EARS” 


The causes of “ringing of the ears,” 
and similar affections with which 
thousands of people are afflicted, have 
been made the subject of special study 
by Doctor Marage, a member of the 
French Academy of Sciences. He 
finds that the whistling or hissing 
sounds are the most common, and 
that people in describing their symp- 
toms compare the sounds with the 
noise of escaping gas, with the whist- 
ling of the wind, the humming of tele- 
graph wires, etc. The sounds also re- 


semble the rustling of leaves, the dull 
roar of the surf, pulse beats, etc. 

In his experiments and tests, Doctor 
Marage finds that the whistling sounds 
are due to a displacement of the stir- 
rup bone, which is one of the chain of 
three tiny bones in the middle ear, 
whose purpose it is to transmit the 
sound waves from the outer ear to the 
labyrinth of the inner ear. Any treat- 
ment, therefore, which would cause 
the stirrup bone to resume its normal 
position is calculated to remedy the af- 


Alternating Currents Applied for Relieving 
Pulse Beats in the Ears 


This Apparatus, Designed for the Treatment of “Ringing in 
the Ears,” Resets Stirrup Bone by Means of Sound Waves 


— 
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fection, and he accomplishes this by 
means of an instrument which he calls 
a siren. This siren, which produces 
sound waves of any length and inten- 
sity desired, was made to produce 
tones of great wavelength and very 
low intensity, and these were found to 
have the effect of altering the position 
of the stirrup bone as desired. 

The imaginary pulse beat, which il- 
lusion is to be ascribed to a disturb- 
ance in the circulation of the blood, is 
treated by another apparatus. The 
patient is connected into a circuit of 
electric wires through which alternat- 
ing currents are sent. These currents 
act directly on the nervous system 
and thereby affect the circulation. 
Both methods were found very suc- 
cessful in practice in bringing relief 
to the patient. 


COMBINED ROTARY AND 
PISTON PUMP 


An inventor of Cardiff, Wales, has 
designed a pump which combines the 
principles of the piston and the cen- 
trifugal or rotary pump. Having no 
valves that can be clogged up, it is es- 


A Pump That Combines the Principles of Both the 
Piston and Rotary Type of Pumps 


POPULAR MECHANICS 


pecially adapted for the pumping of 
heavy liquids, sewage, etc. 

The pump comprises a number of 
cylinders radially arranged around a 
central revolving axle, the pistons be- 
ing so connected to this axle that dur- 
ing half of the revolution water is 
sucked from the intake pipe into the 
chambers inclosing the cylinders, 
while during the other half revolution 
it is expelled through the outlet pipe. 
The pump, as shown in the illustra- 
tion, is driven by a single-cylinder 
vertical engine. 


RESUSCITATION FROM 
ELECTRIC SHOCK 


A commission on resuscitation from 
electric shock was recently organized 
upon the initiative of the National 
Electric Light Association, and has for 
its purpose the study of electric shocks 
and the preparation of a set of rules 
for first aid in cases of electrical acci- 
dent. This commission is composed 
of prominent men from the American 
Medical Association, National Elec- 
tric Light Association and American 
Institute of Electrical Engineers. 

The first meeting of this commission 
was held in New York City and the 
medical members unanimously advo- 
cated the Schafer, or prone, method as 
the best means workmen have for 
maintaining respiration in victims of 
electric shock, and the commission 
voted to recommend this method. In 
the Schafer method the victim is 
placed face downward, while in the 
Sylvester method, which has been used 
a great deal in the past for artificial 
respiration, the patient is placed face 
upward. The National Electric Light 
Association is now having prepared 
a chart which will give the details of 
first aid in cases of electric accidents, 
and will describe at length the method 
of producing artificial respiration. 


GThe first trolley car to make a 
through trip from Boston to New 
York arrived in the latter city on 


_March 22. 
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A SUCCESSFUL 
SELF-SCORING 
TARGET 


The Score Board of 
the Self-Scoring 
Target. Captain 
Pickering Has Just 
Madea Bull's Eye,as 
Shown by the White 

Disk in the Center 

of the Dial 


A remarkably ingenious and success- of photographs taken while the target 
ful self-scoring target, invented by was undergoing tests at the U. S 


Lieut. Commander Mark St. C. Ellis, Army School of Musketry, Monterey, 
U.S. Navy, is now being used by both California, 

the Army and the Navy in service-rifle The target, in front of which is 
and revolver practice. The accom- placed a screen at which the marks- 
panying illustrations are reproductions men fire, consists of a series of steel 


The Target Screen, with the 


Registering Mechanism 
behind It. The Screen is 
Necessary, Because the 
Sectional Plates Do Not 
Present a Good Mark for 
the Marksmen 
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plates or segments, held from a cen- 
tral spindle by radial springs. In the 
rear of each segment or plate is a pis- 
ton, held normally against the plate by 


The Shuttle Arrangement at the Back of the Plates. 
These Make the Electric Connection 


weak spiral springs. These pistons, or 
shuttles, as they are called, are fully 
protected from the spatter of the bul- 
lets by steel casings. When a plate is 
struck by a bullet, the shuttle back of 
it moves to the rear under the impact 
and makes a prolonged electric contact 
by touching an insulated brass wiper. 
The electric current thus closed passes 
through a cable to the scoring board at 
the firing point. This board is a rep- 
lica of the target, and when the target 
is hit by the bullet a white disk, oper- 
ated by the electric contact, makes its 
appearance on the scoring board in the 
same relative position as the hit on the 
target. This disk remains in sight un- 
til the marksman observes it, and then 
he or an attendant presses a key and 
the disk returns to its original position 
out of sight. A few dry cells furnish 
the electric current. 

Since electricity travels faster than 
sound, the value of the hit is signaled 
before the marksman hears the bullet 
strike the target. At 300-yd. range he 


knows the value of the hit nine-eley- 
enths of a second before he hears the 
bullet strike, and at 1,000 yd., nearly 
three seconds in advance. 

One of the greatest difficulties to 
overcome in constructing this target 
was the great penetrative effect of the 
new service-rifle bullet, which will 
pierce a %4-in, steel plate in a few 
rounds. The problem was solved by 
making the plates of a specially treated 
vanadium steel, which, although only 
1,-in. thick, is guaranteed to withstand 
the impact of the bullets indefinitely. 


DEER BROKEN TO HARNESS 
DRAW LIGHT CART 


History has recorded many remark- 
able instances of effort to domesticate 
wild animals for man’s use, but none 
more so than that here shown. Mr. F. 
Hunter, of Sandpoint, Ida., has suc- 
cessfully applied the yoke to wild 
deer. The fawns shown in the accom- 
panying illustration were caught in 
the Idaho mountains last spring and 
have been broken to harness by Mr. 
Hunter, They are docile under the 


reins and have been trained to drive 
like ponies. The vehicle to which 


Team of Deer That an Idaho Man Trained 
to Draw a Light Cart 
they are attached consists of two bi- 
cycles, joined together to form a four- 
wheeled vehicle. 
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BLOWPIPE USING OXYGEN 
AND PETROLEUM 


A new type of blowpipe, claimed 
to have several advantages over the 
oxy-acetylene and the oxy-hydrogen 
system, has recently been placed on 
the market in Germany. In 
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THE NEW AIR SPRING FOR 
AUTOMOBILES 


Some months ago an article was pub- 
lished in this magazine describing an 
air spring for automobiles being 
worked out at that time by George 


this system the acetylene 
is replaced by benzol, or 
even petroleum or alcohol, 
and the apparatus, it is 
claimed, is simple to use, 
perfectly safe and requires 
but little space. A small 
container of only a gallon’s 
capacity is required, in- 
stead of the bulky portable 
‘apparatus for oxy-acety- 
lene welding. A_ single 
tube leads from the oxygen 
bottle, through the benzol 
container to the nozzle or 
burner, which is provided 
with a heating device to 
vaporize the benzol-oxygen 
mixture, and means for 
controlling the flame. The 


valve of the oxygen bottle 
does not require regula- 
tion. Furthermore, the 
gas mixture arrives at the nozzle un- 
der constant pressure, thus making 
back-firing impossible. 

The nozzle of the apparatus is made 
of aluminum bronze, which may be 


heated even to glowing without 
danger, On account of the constant 


pressure, the flame remains of equal 
intensity and size, and is sharply de- 
fined throughout the operation. This 
flame is almost identical in tempera- 
ture and composition with the flame of 
the oxy-acetylene system, and, on ac- 
count of the purity of the combustion 
products (carbon oxide and hydrogen) 
the apparatus will not corrode, nor can 
phosphorus or lime particles appear 
on the welding surface. 

The oxy-benzol blowpipe is said to 
be especially adapted to the welding 
of cast iron, because, on account of 
the greater volume of the flame, larger 
surfaces may be heated, which pre- 
vents fissures and cracks. 


A Sectional View of the 
Spring, Showing Mech- 
anism in Detail 


The New Air Spring and Shock Absorber 

Attached to the Ordinary Front 

Springs of an Automobile 
Westinghouse. This spring has now 
been perfected, and is shown in the ac- 
companying illustration as applied to 
the front springs of an automobile. It 
consists of a collapsible cylinder which 
contains air and oil, the oil being used 
to regulate the amount of air. It per- 
forms the function of a shock absorber 
as well as a spring, and its resistance 
may be regulated according to the load 
it is to carry. It is claimed that the 
invention is directly comparable with 
the railway air-brake mechanism as to 
its reliability and ingeniousness, 

The ordinary spring of the automo- 
bile is attached to the air spring 
through the link A, which is screwed 
into the cylindrical shell B. This shell 
is free to slide between the walls C 
and D, which are connected at the top 
as shown, The outer wall D is rigidly 
fastened to the body of the automobile 
at E, and the inner wall C has fastened 
to it a hollow piston, which is the most 
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important part of the device. The 
piston is always covered with oil, 
which is applied through the valve F 
by means of a squirt pump having a 
collar so arranged that its nozzle can 
extend into the interior of the spring 
a limited distance only. The oil is 
used to decrease the volume of air in 
the spring chamber and in this way 
decrease the deflection or create greater 
resistance per inch of deflection. The 
air is applied through the same valve 
by means of an ordinary tire pump and 
the pressure may be regulated accord- 
ing to the load carried. 


BALL SLIPPERS OF IRISH LACE 

A recent novelty in expensive ball 
slippers is the Irish-lace slipper, the 
first consignment of which made its 


The Irish-Lace Slipper 
is the Latest Novelty 
in Evening Footwear 


appearance in America only a short 
time ago. A pair of these hand-cro- 
cheted slippers takes almost two weeks 
to make, and the retail price is in the 
neighborhood of $50, 


CAccording to statistics prepared for 
the National Electric Lamp Associa; 
tion, of the 80,000,000 electric lamps 
manufactured during the last year 
8,000,000 were used on electric adver- 
tising signs. 


REMARKABLE “ORGAN” PLAYS 
COLORS INSTEAD OF MUSIC 


Dr. A. Wallace Rimington, Profes- 
sor of Fine Arts, Queen’s College, 
London, England, has just perfected 
a remarkable device which he has 
named a color-music organ. Recog- 
nizing that there has hitherto been no 
color-tone instrument in any way com- 
parable with the way music deals with 
sound, Professor Rimington  con- 
structed his machine. Color has been 
always bound up in a secondary rela- 
tion to shape and form. He now pro- 
poses to fill this gap, in the same way 
that music has filled the sound gap. 
The color sense has long remained 
dormant with most people, so this ap- 
paratus is invented to develop it. 

Emotional appeal is the root of all 
art, so if the action which color has 
upon us is to such a degree emotional, 
it must assuredly be compared with 
music. In the same way that music 
is built upon the octave, Professor 
Rimington contends that color is 
founded. 

In his color-music instrument there 
are stops and pedals to provide lower 
and higher, louder and weaker, scales 
of color. The tints are made paler or 
more saturated and are changed in 
quality and intensity, just as the anal- 
ogous musical combinations are. 

Whenever a key is depressed in his 
tint organ, a corresponding shade ap- 
pears on a screen, and if a color chord 
is compressed together, combined 
color harmonies are to be seen. The 
whole arrangement is similar to the 
interior of a motion-picture parlor. 
At one end there is a curtain or screen 
of white. This is in folds and mar- 
gined with an ebony-black frame and 
bands of pure white light. Upon 
this at first a faint rose tint is shown. 
Even as we enjoy it, it fades, and 
its subtle purity gives way to dark- 
ness. Then follow three successive 
phases of rose with intervals, the last 
strong and prolonged. 

While it lingers a rapid scene of pale 
lavender notes flits across the screen in 
growing crescendo as violet finally ap- 
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pears. In turn, this is shot with 
amethyst, breaking in pleasant inter- 
ruptions to a unity of ruby. Eventu- 
ally the warmer tints of the opening 
theme return. This movement is 
interwoven with a garnet, and then a 


delicate primrose, as little runs and 
flashes pulsate through several pas- 
sages of indescribable cinnamon to a 
final topaz. Then interweavings of 
sudden greens and peacock-blue. The 
eye revels in the magnificence of color. 


THE VACUUM BOTTLE AS 
A GERM INCUBATOR 


A physician in Dubuque, Ia., Dr. J. 
H. Schrupp, has found that the ordi- 
nary vacuum bottle provides a quick 
and sure way of growing microbes, 
and, consequently, has found it possi- 
ble to quickly diagnose a_ throat 
trouble without sending the microbes 
to the laboratory of the health depart- 
ment. 

In the first case in which he tested 
his theory he secured some of the in- 
flamed tissue from a patient’s throat 
upon absorbent cotton, placed it upon 
gelatine, and put it into the vacuum 
bottle, which had been filled with hot 
water at incubating temperature and 
emptied. He then found that he could 


grow the germs much more con- 
veniently, with more cleanliness, and 
very much more rapidly than the 
health department was doing. Since 
his discovery he has reduced the time 
for diagnosing diphtheria, tonsilitis 
and typhoid fever from two and three 
days to five and ten hours. 


GREAT STEEL-CONCRETE ORE 
DOCK 

At Allouez Bay, near Superior, Wis., 
the Great Northern Railroad Com- 
pany has constructed a great ore-load- 
ing dock which has the distinction of 
being the largest of its kind on the 
Great Lakes. It embodies several new 
and interesting construction features, 
among which is that the familiar steel 
trestle which supports the pockets of 


A Great Concrete-Steel Ore-Loading Dock, Having 302 Pockets, Each of Which Has a Capacity of 325 Tons. 
Comparative Size of Dock is Shown by Coal Cars on the Top 
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A View of the Railway Tracks on the Top of the Ore Dock, and the Chutes through Which the Ore is 
Fed to the Bins or Pockets 


other similar docks has been elimi- 
nated, massive concrete columns taking 
the place of the steel. The dock is ap- 
proached by a long timber trestle, and 
300 ft. of steel trestle. 

The dock proper is 1,900 ft. long, 
from end to end of the cribs, and con- 
tains 302 pockets, 151 on a side. Each 
bin has a capacity of 325 tons, being 
designed to hold seven 46-ton carloads 
of ore, although in actual operation 


only six carloads are dumped into one 
pocket. The total storage capacity is 
98,150 tons. The height of the dock 
is 75 ft., and the width on top, exclu- 
sive of the machinery platforms, is 
621% ft. Six of the largest ore boats 
can be loaded simultaneously, and a 
short time after its completion, eight 
vessels with an aggregate tonnage of 
62,000 tons were loaded in six hours, 
an average rate of 10,333 tons an hour. 


VACUUM ICE MACHINE FOR 
HOUSEHOLD USE 


A German vacuum ice machine, 
made in sizes adapted for use in the 
home, is of interest because it does 


=N — 
sE = ~ 


A German Vacuum Machine Which Makes Ice with- 

= ~<a Sulphuric Acid or Other Dangerous 
emica 


not involve the use of sulphuric or 
other dangerous acids. It may be 
operated by hand or by a small elec- 
tric motor, the smallest type of ma- 
chine producing from 4 to 6 Ib. of ice 
at each operation. 

The apparatus consists essentially 
of two communicating drums attached 
to a common shaft, the smaller drum 
being provided with an outer casing 
having insulating walls. The ice is 
formed as a circular shell between the 
smaller drum and the outer casing 
with which this drum is _ provided. 
The larger drum, which is hermetically 
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sealed, contains an absorbent liquid, 
chloride of zinc, containing a small 
proportion of water. This liquid half 
fills the drum, the remaining space 
being a vacuum, and serves during the 
life of the machine. 

In the operation of making the ice, 
the gas jets under the larger drum are 
lighted and the drum slowly rotated, 
the heat driving off a part of the water 
in the absorbent liquid, the water 
passing, in the form of vapor, into the 
smaller drum, where it is condensed 
by means of cold water, which is made 
to flow over this drum. When the 
distillation of the liquid has proceeded 
sufficiently, the flame is extinguished, 
the smaller drum is then covered with 
its annular casing, and water is poured 
in until the space between the drum 
and cover is filled. A water jacket is 
then clamped over the larger drum, 
and water is passed through it to cool 
the absorbent liquid. The apparatus 
is then again slowly rotated, and as 
the absorbent liquid cools, it causes 
evaporation and absorption of the 
distilled water in the smaller drum. 
Thus the temperature of the smaller 
drum is greatly lowered and the water 
between this drum and its casing is 
frozen. 


SIXTEEN-MILE TUNNEL TO 
JOIN TWO SEAS 


The Russian government has been 
convinced by a body of Swiss engi- 
neers that it is perfectly feasible to 
bore a tunnel through the Caucasian 
Mountains, near Tiflis, in order to join 
the Black and Caspian seas. This will 
be an exceedingly large undertaking, as 
the tunnel will be in the neighborhood 
of 16 miles in length. The Russian 
government had about decided that the 
undertaking was not possible, but the 
Swiss experts have reported that the 
tunnel can be built in approximately 
seven years, but its expense would be 
tremendous. It is reported that some 
bankers in Paris are supporting the en- 
terprise, which will be started some- 
time in 1913. 
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SOUND-WAVE MASSAGE FOR 
THE EARS 

Several French physicians claim that 

the wearing of the apparatus shown in 

the accompanying illustrations not 


A Young Woman Wearing the Apparatus. Lower 
Picture Shows the Double-Sided Apparatus, with 
Connections, Headband and Dry Cell 

only helps the deaf to hear, but that 

its continuous use will tend to cure the 

affliction, by reason of the continuous 

“massage” by sound waves applied by 

it to the ear’s organs. The apparatus 

is made for both ears or for one only. 


(The government of Italy has adopted 
a pure-food law, so far as relates to 
cheeses, making it compulsory after 
June 5, 1912, to color the outside of 
all cheeses containing oleomargarine 
with red and mark it plainly with the 
word “Margarinato.” 


The Germans, always striving to 
avoid the use of words of foreign deri- 
vation, call monoplanes and biplanes 
“one-deckers” and “double-deckers” re- 
spectively, 
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The First Sign Reads, Translated: “Please Drive Slowly —Look Out for Children;” 


“REQUEST” AND “THANKS” 
SIGNS FOR MOTORISTS 


Very ingenious warning signs for 
motorists, the feature of which is the 
unusual courtesy expressed, have been 
placed at the entrances of villages 


the Second, “ Thanks” 


along the “Routes Nationales” in 
France. On entering any of these vil- 
lages the motorist sees a sign which 
requests him to “Please Drive Slowly 
—Look Out for Children.” On leav- 
ing the village he sees a sign which 
reads “Thanks.” 


FIRE TRUCK AND TEAM FALL 
FIFTY FEET 


While ladder truck No. 12 of the 
Boston fire department was returning 
from a night alarm on the top of Par- 
ker Hill, in the early spring, the horses 
were unable to keep their feet and the 
apparatus began to slide on the ice- 
covered roadway. Unable to control 
the horses, the driver shouted to the 
other members of the company to try 
and block the wheels, but 
this was found impossible, 
and the big truck contin- 
ued to gain speed. The 
driver then tried to swerve 
the horses into the gutter, 
but was unable to do so, 
and when the truck 
reached Parker street it 
was impossible to stop it. 
The apparatus headed 
across the street, crashed 
through a_ high board 
fence, and slewed across a 


the top of a ledge which dropped 50 
it. to the street in the rear. The driver 
and other firemen jumped before the 
fence was struck. The horses balked 
at the edge of the ledge, but the speed 
of the truck was too great, and they 
were swept off and dropped to the 
rocky bed below. The ladder truck 


was badly damaged, but the horses, 
although severely cut, escaped without 
broken bones, and were walked back 
to the company’s headquarters. 


vacant lot that stretched 
back 100 ft., and ended at 


Boston Fire by Smashed by a Fall over a 50-Foot Ledge. 


he Horses Escaped Fatal Injury 
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Aeroplane Provided with Drags for Use When Ascending From and Alighting Upon a Frozen Lake 


AEROPLANE EQUIPPED TO 
LAND ON ICE 


During the past winter the German 
airman, Grandjean, made experiments 
in ascending from and alighting on the 
ice of Lake Davos, a popular winter- 
sports resort in Switzerland. He 
equipped his aeroplane with drags, at- 
tached, one on each side, to the under 


part of the framework. These slide 
along the ice while the machine is ob- 
taining sufficient speed to rise, and also 
when the machine alights. 

Similar devices will probably be 
adopted in northern countries where 
landing on ice or snow is likely to be 
necessary. To a machine so equipped, 
a frozen lake offers as excellent a land- 
ing place as the best aviation field, 


TUBERCULOSIS AND TELEPHONES 


An investigation made in England 
to determine the possibility of the 
communication of tuberculosis through 
the use of telephones seems to show 
that such infection is practically im- 
possible. The experiments were or- 
dered by the Postmaster-General, who 
appointed Dr. H. Spitta, of St. George’s 
Hospital, London, and_ bacteriologist 
to the king, to make the experiments. 

A number of telephones, which had 
been in use in busy London offices for 
various periods, and had received no 
cleansing treatment other than that 
normally given such phones, were first 
tested. Washings were prepared from 


the mouthpieces and tests were made 
by the inoculation of guinea-pigs to 
ascertain whether tubercle bacilli were 
present. The mouthpieces were shown 
to be free from these bacilli. 

To remove any possible doubt, fur- 


ther experiments were made with tele- 
phones especially placed in wards of a 
sanitarium, and used only by patients 
in different stages of pulmonary tuber- 
culosis. In due course these tele- 
phones were forwarded to Dr. Spitta, 
and no tubercle bacilli were found. In 
view of the whole course of experi- 
mental work, Dr. Spitta states that 
the transmission of tuberculosis 
through the medium of the telephone 
mouthpiece seems practically impos- 
sible. 


@The Eskimo has been credited with 
being the best inventor among the un- 
civilized races because he made the 
original oil heater, the watertight boat, 
an ice arch for building purposes, 
waterproof clothing and perfect types 
of spears and harpoons, 
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The Revery of the Sawmill 


By J. W. FOLEY 


WHIRRING disk of metal, and it glittered and it sang 

As it ate its meal of sawdust, with a buzz and ring and clang; 
How they rolled the logs upon it, and it seemed to laugh with glee 
As it bit them and it tore them, with a savage melody 
That kept ringing, ringing, ringing, so exultantly and clear 
As it ate one meal of forest and beheld another near. 
And my thoughts went back to boyhood, when the old bucksaw repined 
As it slowly ate its luncheon with the help of bacon rind. 


Ah, how well do I remember the old sawbuck, seamed and scarred, 
Where it stood beside the woodpile, at the far end of the yard; 

How, with heavy heart and hopeless, I would lift a log and then 

Put my knee upon to hold it and hunt bacon rind again: 

How the old bucksaw was rusted where I left it in the rain! 

How it doubled where it struck the bark and seemed to cry with pain 
When it found a knot and sought to eat its way through it, and wind 
Its reluctant trail across it, with the help of bacon rind! 


And the days I knew that fishing in the brooks and streams was fine, 
When I hunted up my sinkers and the hooks to fix my line, 

Just as everything was ready—I had bait enough and more— 

Then the need for wood was told me from the opened kitchen door: 
Gone my radiant dreams of pleasure by the bank of creek or brook, 

I must go and find the bucksaw where it hung upon its hook, 

And while other boys along the shaded fishing pond were lined 

I was smearing the old saw blade with its grease of bacon rind. 


So I bless thee, Science, bless thee, for this whirring disk of steel 

That has outgrown rind of bacon, and I look on it and feel 

There is vengeance in the biting of its metal teeth, you see, 

For these logs, they were in boyhood, each, my bitter enemy. 

How they made my arms hang heavy and they made my back so lame 
When I laid them on the sawbuck and I tightened up the frame 

Of the old and battered bucksaw, and its lazy trail would wind 
Through the tough and knotted cordwood by the help of bacon rind! 
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THE WORLD’S LARGEST FISH HATCHERY 


By L. WILLIAM THAVIS 


The largest and most elaborate fish 
hatchery in the world is now in process 
of construction at Pratt, Kan. This 
project was authorized and provided 
for by the Kansas legislature last year. 
It will cost $150,000. None of the fish 
hatcheries ever built by the govern- 
ment has exceeded the cost of $25,000. 
Commissioner Bowers, of the United 
States Bureau of Fisheries, declares 
that such a project as Kansas is build- 
ing has no comparison in this or in 
any foreign country. 

The Kansas hatchery will be one 
mile in length and a quarter of a mile 
in width. It will contain 100 ponds, 
averaging an acre in size and 6 ft. deep. 
When compared to other hatcheries al- 
ready in existence this project seems 
a stupendous undertaking since most 
of the largest hatcheries of the coun- 
try cover only a dozen or more acres 
of water. 

The Kansas hatchery was planned 
according to the ideas of Prof. L. 
L. Dyche, fish and game warden of 
that state. He is not only a world- 
famed authority on fish culture, but a 
noted naturalist. A number of years 
ago he accompanied Rear Admiral 
Peary on North Pole expeditions, mak- 
ing these trips in search of rare speci- 
mens of various big fur-bearing ani- 
mals of the far North, 

The building of this great Kansas fish 
hatchery includes the construction of 
a concrete dam, 500 ft. long, across the 
Ninnescah River, which will furnish a 
supply lake of 10 acres. Water from 
this lake will be carried to the hatch- 
ery, nearly 3 miles distant, through 21- 
in. pipes, which connect separately 
with each individual pond. The sys- 
tem also includes 190 sluice gates, 94 
concrete structures, 300 galvanized 
wire-mesh screens and various other 
structures and appurtenances for hand- 
ling and controlling the water supply. 

It is something of a surprise that an 
inland state like Kansas would under- 
take to build a fish hatchery on such 


an elaborate and extensive scale. Most 
people of the inland states look upon 
fresh fish not only as a food, but 
almost as a luxury. Kansas, being so 
far away from large bodies of water 
and from natural fish markets, found 
it difficult to obtain fresh fish, so the 
legislature decided that the state 
should go into the fish-culture busi- 
ness, furnish the stock, and teach the 
people how to build proper ponds and 
propagate the native fishes. 

An innovation of the Kansas hatch- 
ery will be the distribution of fish two 
years old, fish old enough io spawn. 
By so doing, Professor Dyche expects 
to start the farmers who have ponds 
in the fish business immediately on re- 
ceipt of their brood stock. It is argued 
that if fish from 1 to 3 in, long, such 
as are annually distributed by the 
United States government, were de- 
livered to the farmers, it would be nec- 
essary for them to wait at least two 
years until these fish grew to the size 
and age of spawners, and another two 
years before there would be any fish 
large enough for the table. Professor 
Dyche has already experimented with 
the distribution of fish of the spawn- 
ing size and states that the work can 
be successfully carried on. The 
streams of the state will also be con- 
stantly supplied with fish from the 
hatchery of various ages and sizes. 

The Kansas hatchery is to be 
founded upon practical and scientific 
principles. It will have the largest 
fish laboratory in the world, costing 
$50,000. This will serve as a fresh- 
water biological laboratory for stu- 
dents of the educational institutions 
of the state and for such persons as 
may desire to study problems in con- 
nection with fish culture. The farmers 
are also to be educated in the matter 
of constructing the proper kind of 
fish ponds and given short courses in 
fish culture. Institutes for them will 
be held at the hatchery laboratory 
throughout the year. 


THE HOPE IN THE HOE 
For the City Man 


Part Il 
By GARDNER MACK 


RAINS, printed in capital letters, 


and the blackest of type, heads 
every list of requirements of the farm. 
As a leaven for the exaggerations the 
prospective purchaser may expect from 
the sellers of land; as a common fac- 
tor to knit together the various 
schemes for success into a concrete 
plan; as the very best fertilizer to put 
into the ground with the seed—there 
is nothing that links every element of 
success like brains. 

An old Hebrew proverb promises 
that he who hires just so much of a 
garden as he is able to care for will eat 
birds; he that hires more will be eaten 
by birds. In this is summed the 
entire philosophy of country life, 
whether for profit or the joy of farm- 
ing. The successful farmer is the man 
who yokes his common 
sense with the product- 4 
ive power of his 4) 
land, and is willing ¢ 
and ready to watch, 
study, and experi- 
ment, that his 
part of the team 
shall keep pace 


with what nature has given the other 
part—going so far with this policy 
that he is able, when nature comes to 
a hard place in the road, to pull a little 
more on his side and ae the land out 
where it fails, 

This equipment of power  nine- 
tenths of the human race have. It is 
the basis of the success that attends 
the efforts of the savage in the forest 
to provide for his family, with the 
most primitive of utensils and no book 
knowledge of the earth—just as it is 
the foundation of bank accounts of the 
wealthy intensive farmers in the most 
highly cultivated areas of the world. It 
is the faculty of using the intelligence 
with which every man is endowed, and 
keeping that intelligence on the job 
every minute of the time: 

The very first application of brains 
to the farming problem for the 
city man is to decide first of 
all whether or not the 
country is really the place 
for him, To refer again to 
a statement of Dr. Eugene 
Davenport of the Univer- 
sity of Illinois: there are 
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Front Elevation of a Comfortable and an Inexpensive 
Frame Farmhouse 


Side Elevation of the Cheap Farmhouse Showing 
Kitchen Extension 


two kinds of people in the world that 
make for its greatness ; those who have 
the soil instinct and those who do not 
have it. The latter class would not 
be worth the space they occupy on the 
farm, however valuable their services 
to civilization in the city might be. 
There is no formula by which one can 
determine whether he was bred for the 
country or the city. The only way to 
find out is to make an actual trial. 
But it is well to give careful considera- 
tion to this end of the problem first 
and only after it has been threshed out 
at length, to begin looking for a place. 

Attention has been called in the 
previous article to the desirability of 
taking up a small farm, five acres at 
the most, and general fig- 
ures were given as to 
what a city man 
can do on such a 
place. There 
is just one 
other factor 
that might be 
mentioned, be- 
fore going in- 
to the de- 
tailed partic- 
ulars: do not let 
age discourage the 
prospective farmer. 
There is no age limit 


Small Farmhouse That Cost $400 


14 


The Floor Plan > 
of the Farm- 
house Dis- | 
plays a Great 


Economy of } CHIMNEY 
Space 


KITCHEN 


on the farm. So that while the tired 
clerk of forty is being used as an ex- 
ample throughout this article, there is 
no reason why a person should be dis- 
couraged from trying the experiment 
even if he is beyond that age. The 
free life and fresh air of the farm, to 
say nothing of the healthful habits the 
work is sure to bring into being, if 
they are not there already, make for 
longevity and the continuance of 
strength during advancing years. 

In the succeeding pages it is the pur- 
pose to tell the conclusions arrived at 
by the city man of forty who became 
tired of waiting for advancement, tired 
of the view down the airshaft of his 
flat, tired of everything that suggested 
the city, and, with the en- 
thusiastic support of 
his family, struck 
out for himself 
on a farm. 

Our farmer 
of forty had a 
wife and two 
children. He 
had been a 
bookkeep- 
er. Neither he 
nor his family 
had ever lived on a 
farm before. He pur- 


chased a bare plot of 
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ground with a few outbuildings, but 
no house. It had once been part of 
a large farm, and the buildings that 
stood upon it were used as a barn and 
for pigs. They were in fair condition 
and needed nothing more than a few 
nails and a bit of mechanical ingenuity 
to put them in shape for their use dur- 
ing the first few years. The problem of 
the house was a big one, however. The 
budding farmer decided to build the 
house himself, with such day labor as 
was necessary, and thus get the ex- 
perience. He also decided that they 
would have only a small house, to cost 
a minimum sum and to be replaced 
later, when success brought more 
money to the bank account, by a more 
substantial dwellmg. 

His first step was to consult such 
builders as he knew as to the kind of 
house he needed and also to talk with 
his future neighbors as to the needs 
of that particular locality. He found 
that he could build a house which 
would fulfil all his immediate require- 
ments for about $400. This sum he set 
aside for the purpose, and with the 
help of a builder friend worked out his 
specifications for material. He found 
that he would need: 


LUMBER 


Joists 
20 joists, 2 by 6 in., 14 ft. long. 
13 joists, 2 by 6in., 12 ft. long. 
14 joists, 2 by 6 in., 8 ft. long. 
6 joists, 2 by 6 in., 6 ft. long. 
Plates 
22 plates, 2 by 4 in., 14 ft. long. 
11 plates, 2 by 4in., 12 ft. long. 
35 studs, 2 by 4 in., 8 ft. long. 
13 studs, 2 by 4 in., 6 ft. long. 
2500 sq_ ft. sheeting boards. 
33 bunches or 8,250 shingles. 
900 sq. ft. of flooring. 
4 panel doors. 
4 single casements. 
1 double casement. 
1 triple casement. 
66 siding boards, % by 12 in., 14 ft. long. 
22 siding boards, 7% by 12 in., 12 ft. long. 


500 sq. ft. of roofing material. 
Upper Joists or Cross Ties 
15 pieces, 2 by 4 in., 14 ft. long. 
6 pieces, 2 by 4 in., 12 ft. long. 


75 |b. spikes, 20-d. 
75 Ib. 10-d. nails. 


831 


75 Ib. 8-d. nails. 
20 Ib. shingle nails. 
4 pairs door hinges. 
9 pairs window hinges. 
4 door locks. 
9 pairs hooks and eyes. 
PLUMBING 


One windmill complete, with windmill, steel 
tower, wooden tank, galvanized iron piping, 
etc. 


One bathroom outfit complete, consisting of 
bathtub, lavatory, closet, lead and iron pipe. 
connections and fittings. 


One kitchen sink, with iron and lead pipe for 
sewer and water connections, and an iron 
range boiler, 


The price of lumber varies in differ- 
ent localities. The windmill outfit can 
be obtained complete with all the fit- 
tings necessary for $90. With pipe 
enough, connections can be made to 
the barn with little difficulty and the 
drudgery of carrying water for the 
stock may be done away with. There 
are a number of firms which sell com- 
plete plumbing systems for country 
houses at remarkably low figures, less, 
in fact, than these things can be bought 
for when each individual article is pur- 
chased. In addition to this, the makers 
of such outfits do all the estimating 
and furnish piping, etc., in accordance 
with the plans of the house to be fitted. 
A complete outfit of this character can 
be purchased for $90. 

The cost of digging a well to supply 
water for the house will also vary. An 
artesian well is the best, for the reason 
that it is less likely to become con- 
taminated, and the water is, therefore, 
more likely to be pure. Seventy-five 
dollars ought to pay for an artesian 
well, unless unusual conditions exist 
to make it cost more. The estimates 
for the windmill and the well are out- 
side of the house estimates, and, if in- 
cluded, will bring the cost of the house 
up to between $500 and 8600—nearer 
the latter figure. 

In the case of our farmer, the outfits 
that have been enumerated were pur- 
chased and installed. The work of 


building the house was done by the 
man himself, with two assistants, and 
the actual working time was just a 
day or two short of four weeks. 


Con- 
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Preparing the Soil 

Something More Than 
and Pulverizing 
crete was used for the foundations of 
the house, the walls being 8 in, thick 
and 2 ft. deep. This work required 14 
bbl. of cement, 3 loads of gravel and 
114 loads of sand. The well was dug 
as the foundation work was proceed- 
ing. 

The work on the barn was done with 
the material left over from the house, 
there being only a few broken boards 
to replace, and some shingles to re- 
new. The barn was a small 
building, but as our farmer 
decided not to purchase a 
horse the first year, he 
needed only room fora 
cow and used a part of 
the barn for chick- 
ens. In this part 
it was necessary 
for him to lay a 
floor of rough 
boards, and build 
roosts and boxes. 
He used half a 
dozen soap boxes, 
obtained from his 
grocer, for nests, 
and cut small sap- 
lings for roosts. 
The section of the 
barn used _ for 


Properly Means 
Just Scratching 
the Surface 


chickens was fenced off with poultry 
netting. A run was built for them 
outside the barn for a distance of 100 
ft. and with a width of 10 ft. This re- 
quired a bale and a half of poultry 
netting, 72 in. high, and fourteen 8-ft. 
posts. A bale of poultry netting con- 
tains 150 lin. ft. Netting of the kind 
needed sells for about $4 a bale, and 
it was necessary to buy three bales, 
the extra netting being needed for the 
fencing off of the section of the barn. 

The chicken house 


The Only Way to Learn was made at the 


to Be a Farmer is to end of the barn 
where the build- 
ing was 16 ft. wide 
and a section, 10 
ft. long, straight 
across the build- 
ing selected 
for this purpose, 
giving a _ house 
with inside dimen- 
sions of 10 ft. by 
16 ft., ample space 
for a flock of 30 
chickens. 

The_ buildings 
being ready, the 
family moved in, 
bringing with 
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People Who Cannot # Take Care of Their 
Property Should Stay " - Away from the Farm 
them the furniture used in the city 
house, and household utensils. It will 8.00 
be seen by glancing at the drawing 2 forks (garden) 2 00 
that the house contained three rooms sme a = 
and a bath. The farmer and his w ife pe 1.00 
occupied the bedroom and the chil- 1 rake with wooden teeth ‘75 
dren slept in the living room. Meals 3 trowels .75 
were served in the kitchen. It was 1 roller - « » 5.00 
ecessary to purchase anything for + 
the house, but it was necessary to buy Twine, dibbles, etc. 5 » ae 
tools for the farm. This gave many $45.00 


opportunities for 


making mistakes, Brains Are the Very While the farmer did not 


but our farmer an tka taal purchase a horse during his 
had good advice, with the Seed 4 


first year, he found it to his 
advantage to have a plow 
and harrow. He 
also found it ad- 
visable to keep 
his tools well 
housed and _ to 
keep them clean, 
after first buying 
the best he could 
obtain. He could 
have purchased 
cheaper tools, but 
he was told, and 
found ex- 
perience, that the 
cheapest are the 
most expensive in 


and instead of 
laying in a big 
supply of tools he 
purchased very 
few, on the theory 
that as the neces- 
sity for others 
arose could 
buy them. Many 
amateurs make 
the mistake of 
buying too many 
tools. 

After careful 
consideration he 
made the follow- 
ing selection: 
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the long run. Another purchase he 
found it necessary to make was a saw- 
buck and wood saw. These were tools 
he had no use for in the city, but which 
he found were absolutely necessary in 
the country. His 12-year-old son 
shortly discovered in these two things 
his greatest irritation in life as it be- 
came his duty to look after the wood- 
pile. 

It can probably be stated without 
fear of contradiction that the cleaning 
of tools and the maintenance of the 
kitchen woodpile are two of the most 
unpleasant duties of the farm They 
also form two of the reasons why city 
people do not always like farming. 
There are probably half a dozen 
little things such as these that are } 
discouraging as well as_ back- 
breaking, but they are abso- 
lutely necessary to the mainte- 
nance of life on the farm and 
must be endured. 
One of the Great 

Factors of Success 

in the Country is 

to Find What 
the Land 


Needs, and 
Supply It 


\ 


blindly and buy to suit himself. He 
bought a fresh Holstein cow for $50, 
and 30 Orpington chickens at 50 cents 
each. 

It is believed that better results are 
obtained by buying one or two breeds 
of chickens and keeping the breeds 
pure. With this idea in view our 
farmer purchased one breed. -The re- 
sults proved that he made a wise 
choice as his hens settled down to lay- 
ing very soon after they took up their 
abode on his place, and they produced 
an average of eight eggs a day from 
28 hens the year round. This was a 
good average—being 104 eggs per hen. 
It will be seen, therefore, that he se- 

cured, the first year, almost 3,000 

eggs or 250 dozen, which, if sold at 

the average price of 25 cents per 
dozen would have brought in $62.50. 
The cost of keeping the hens, 


In the purchase of his stock and 
chickens the farmer was overwhelmed 
with advice from well-meaning per- 
sons, who had individual preferences 
that are hard to overcome. Getting 
advice as to such things from people 
who own them is like buying an auto- 
mobile. There are several kinds and 
each kind has its enthusiastic support- 
ers. Our farmer found himself greatly 
embarrassed as to how his choice 
should fall and dreamed of the relative 
merits of Holsteins, Leghorns, Guern- 
seys, Plymouth Rocks, Alderneys, Or- 
pingtons, Berkshires, Jerseys, etc., 
mixing cattle, poultry, and swine, 
until he finally decided to jump out 


not including the first cost or the cost 
of the material to build their house, 
was about 80 cents per hen, so there 
was a profit of nearly $40 in them, 
The question of the kind of crop to 
raise was one that bothered the farmer 
considerably. He had been advised 
to go in for intensive farming and to 
adapt his crop to the soil. He found 
he had good, light soil, but that it re- 
quired the addition of considerable 
fertilizer to make it pay. He found 
also that soil cannot be revived at once 
or put into the condition that is 
wanted. For his first year, he was con- 
tent to experiment, to determine what 
he could do, with an eye to bringing 
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An Attractive House can be Built 
of Concrete Blocks at a Very 
Moderate Cost 

about a general re- 
juvenation of the 
soil by the time 
for planting the 
second year, when 
he would be in a 
position to know 
just what he 
could raise with 
the greatest prof- 
it, and would have 
his place in condition 
to raise it, 

He determined at the out- 
set, to raise two sorts of 
vegetables, at least, and to reserve an 
acre of ground for soil treatment each 
year. This, with an acre occupied by 
his buildings and a small kitchen gar- 
den, left him three acres to cultivate. 
The first year he planted three acres 
of his poorest land in red clover with 
the idea of getting fertility and humus 
—the result of decayed vegetation—in 
the soil, for the globules that would 
form on the roots of this plant would 
give nitrogen, and the decay of the 
plants when plowed under in the fall 
would give him humus. He could have 
gotten more humus or more nitrogen 


A Sawbuck and Wood Saw are 
Two Reasons Why City People 
Dislike the Country 


from one or more 
other plants, but 
the clover also 
gave him a crop 
of hay for his cow, 
and green food to 
put away for’ his 
chickens for the 
winter, 
This left him an 
WY acre for his experi- 
mental garden in which 
he was to try his hand at 
several vegetables and deter- 
mine what he should plant 
on his three acres the next year. He 
determined that he could not afford to 
experiment with potatoes. This deci- 
sion was reached because he found 
that, while he could probably grow 
from two to three times the amount of 
potatoes raised per acre on the big 
potato farms in the far west, his acre- 
age was not enough to justify compet- 
ing with their machine methods of 
cultivation, which made the cost of 


production considerably less than he 
could make it. 

In going carefully over the list of 
things that could be grown, he was 
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confronted with a table showing the 
possible yields of various crops per 
acre; 


Asparagus, 2,500 bunches. 
Brussels sprouts, 3,500 qt. 
Lima beans, 60 bu. 

Celery, 5,000 bunches. 
Tomatoes, 300 crates. 
Peas, 70 bu. 

Lettuce, 10,000 heads 
Cauliflower, 250 bbl. 


These are the principal money mak- 
ers. Of them the asparagus was prob- 
ably the most valuable for him, but it 


There are a Number of Crops That Pay the Intensive 
Farmer, and It Requires Considerable Thought to 
Select the Right One 

would take from four to five years for 

an asparagus bed to bear the maxi- 

mum. An acre of asparagus is capable 
of producing from $500 to $600 worth 
of this vegetable in a season. The 
cost of maintaining a bed with intens- 
ive cultivation, he found, would be in 
the neighborhood of $100 per acre, 
counting his labor. He decided he 
would grow asparagus and set out a 
bed of half an acre. This would not 
give results for two years, and, as 
stated, would not produce a maximum 
for four or five years. After that, with 
proper attention, it would continue 
bearing for a number of years. 
Brussels sprouts was another crop 
he could raise profitably. The prep- 
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Two Crops That Paid —a Field 
of Onions, and a Ginseng 


Bed in a Middle Western 
State 


aration of the 
ground would re- 
quire much 
t he same 
amount of 
labor as as- 
paragus, and 
the cost, in- 
cluding seed, 
would be a 
little less. He 
found, from experience, that he could 
not do with less than 25 loads of ma- 
nure to each acre. This cost him one 
dollar a load. He estimated for his sec- 
ond year on this basis. His plowing 
cost him the hire of a horse, after he 
had learned to handle the plow him- 


self. Horse hire he found was a ques- 
tion of human nature and circum- 
stances. There were times when he 


couldn't get a horse for any amount of 
money and other times he was charged 
a nominal sum. It averaged $2 per 
day and feed, however. The harrow- 
ing cost about the same. He found 
he must plow deeply and break up the 
soil into fine grains with the harrow, 
and roller, and hoe. 

The preparation of the land was, per- 
haps, the most difficult as far as the 
physical tax was concerned, and the 
care of the plants required judgment 


and attention to their respective needs. 
Celery he found was difficult to raise 
and properly bleach. A yield of 5,000 
bunches would, normally, bring in 
about $250, and the cost of raising, fig- 
uring labor, would be a little more than 
$100. The tender young celery plants 
not only required extreme care to pre- 
vent them from dying when first set 
out, but when the plants reached the 
stage where the stalk commenced to 
form, the work of bleaching was most 
exacting. 

At the same time celery was, doubt- 
lessly, a sturdy crop and one that 
brought certain returns. Tomatoes of- 
fered the same difficulty, in beginning 
with tender plants. They were found 
to be peculiarly susceptible to bugs and 
disease, also, so that it was necessary 
to spray them with Paris green or the 

Sordeaux mixture at intervals. How- 
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ever, the cost of raising tomatoes, in- 
cluding the labor, would not go much 
over $50 per acre, and 300 crates would 
bring in $225, 

The farmer discovered that lettuce 
was a most profitable crop, provided 
he could cultivate an acre and secure 
the results obtained in his experi- 
mental garden. This is always more 
or less of a problem. He found that 
well-grown lettuce, sold fresh, and 
properly washed, would bring him 5 
cents a head. An acre is capable of 
producing from 8,000 to 10,000 heads. 
The cost of growing lettuce, including 
labor, would amount to something like 
$75 per acre. 

In reviewing the experiences of his 
first year, our farmer found that the 
best crops for him to grow would 
be asparagus, lettuce, and [russels 
sprouts. He believed he could get 
more than the average yields from his 
ground, and if he could accomplish 
this, that he could clear from $1,000 
to $1,500 per year. This means that 
he must stop every possible gap to 
prevent leakage of his resources and 
must be always on the watch for the 
opening in the market which will as- 
sure him the highest prices for his 
produce. He believes that in time he 
can make his acres yield him a hand- 
some income, 

3ut he soon learned that he could 
never hope to do this unless he kept 
himself constantly in touch with the 
needs of the market and used his intel- 


ligence as well as the resources of his 
farm to supply these needs. A bumper 
crop is a dead loss unless it is raised 
with a sure market in view, and unless, 
after it has been raised, the produce 
is prepared for the market in a way 
that will make the people buy it. 

Even the commonest specimen of 
garden produce will have a _ higher 
value to the purchaser, if the producer 
places it before him clean and in a 
neat package or bunch. Cleanliness 
and attractive display of vegetables 
are the very best advertisements their 
grower ever needs. 

When you consider that the income 
estimated is net profit, and that the 
living expense of the family was prac- 
tically, if not wholly, paid from the 
sale of surplus milk, butter, eggs, and 
vegetables; that all of the family 
worked, and their labor was charged 
in the bill as part of the expense of the 
establishment; that through it all 
there was no fear of the loss of a job, 
no trouble with the janitor or the land- 
lord, and no doctor’s bills, it will be 
understood that the profit from the 
farm was something more than a finan- 
cial gain. 

But—the inevitable but — there 
would have been no profit, no health, 
no happiness, no gain of any kind if 
there had not been brains behind the 
plowhandles, the pitchfork and the 
wheelhoe—brains, the leavener, the 
guide, the fertilizer. Unless you have 
them—don’t go back to the farm. 
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MOTION-PICTURE MACHINE 
FOR THE HOME 


A motion-picture machine, weighing 
but 20 lb. when packed and ready to 
be carried in a hand case, and only 
1014 in. high, 17 in. long, and 6 in. 
wide, when set up for use on a table of 
any kind, has been especially con- 
structed for the home. It is said to be 
so simple in operation that a child can 
handle it after a short course of in- 
struction. It is equipped with a 
“baby” arc light when it is used in 
homes electrically wired, and a strong 
white light is projected. <A_ special 
acetylene generator and lens are pro- 
vided for use where electricity is un- 
available. In the special film used, 80 
ft. contains as many pictures as 1,000 
ft. of the film used in theaters, and will 
give a performance of about 16 min., 
a 6-ft. picture being thrown on the 
screen. This is possible because there 
are 210 pictures on each foot of film, 
the pictures being in three rows. 


GTelegraphic apparatus of all kinds 
has been placed on the list of articles 
regarded by the government of Turkey 
as contraband of war and subject to 
seizure, 
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SIMPLE WAY OF AERATING 
SMALL PONDS 
In the accompanying illustration is 
shown a simple method of aérating 
small fish ponds. The water fed to the 


AIR TUBE 
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Simple Means Adopted for Aerating or Freshening 
Small Fish Ponds by Drawing Air into the Water 
pond is first discharged into a trough 
or open tank, provided with an outlet 
pipe which receives the water when tie 
trough is two-thirds full, and dis- 
charges it into the pond below the sur- 
face. The trough must, of course, be 
above the water surface of the pond. 
Protruding from the receiving end of 
this outlet pipe is a small air pipe, and 
the current of water causes air to be 
sucked through this and carries it into 

the pond. 


“UNCLE SAM”—CONFECTIONER 


By W. W. RICHARDSON 


“Uncle Sam, Confectioner,” is a sign 
which might appropriately adorn the 
front of one of the government bureaus 
in Washington, for the Department of 
Agriculture has gone into the candy 
business on a small scale. 

No fancy bonbons or marvelous 
sugary creations hiding nuts and 
cherries have come from this factory, 
its product up to this time being con- 
fined to the simpler kinds, with the 
good old-fashioned “stick” in the lead. 
The government is not going to be a 
bidder for trade in the open markets 
of the country and its confectionery 
will, for a time at least, be more gen- 
erally known by departmental scien- 


tists than by the young American con- 
sumer of “all-day suckers” and fudge. 

The new candy factory is away up 
on the top floor of the Bureau of Chem- 
istry and was one of the last new 
features added to the work of that 
institution by Dr. Harvey W. Wiley 
before he resigned. The bureau has 
long had its watchful eye on the candy 
product of the country, especially that 
of the penny stores and _ push-cart 
venders who draw their trade from the 
ranks of juveniles. There was no ac- 
cepted standard of purity and the gov- 
ernment had to make its own. So a 


candy kitchen was installed, a profes- 
sional confectioner employed, material 
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Uncle Sam's Candy Kitchen in the Bureau of Chemistry Where the Government is Trying 
to Set Standards for the Manufacture of Confectionery 


purchased, and the “factory” duly 
opened, 

The bureau announces that it not 
only intends to improve the quality of 
the candy, but better still, after the 


Scientific Candy Pulling by an Expert, Working 
under the Direction of Governm :atChemists 


chemists find out exactly how good it 
can be made without saccharin and 
how the best results are to be ob- 
tained by the precise mixing of the in- 
gredients, they are going to get out a 
recipe book which will have the ap- 
proval of the government, and may be 
had for the asking. So in the near 
future one may expect to see over the 
candy booths at church fairs and ba- 
zars legends something like this: 


“PurRE CANDY— MADE FROM THE LATEST 
GOVERNMENT RECIPEs.” 


When Dr. Wiley determined to es- 
tablish a pure-candy standard, he knew 
that the principal ingredients of much 
of the confectionery offered for sale 
was glucose, but he did not realize how 
little sugar was used until he read 
some recipes for commercial candy 
from the department library and 
found specific directions there for mak- 
ing candy in 100-lb. lots without a 
particle of real sugar. 

Here was a situation which could 
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only be met by establishing a plant 
where absolute purity could be assured. 
When standards for the simpler sorts 
of sweets are established, it is pro- 
posed to go into the manufacture of 
the more expensive varieties. Experi- 
ments thus far have shown that the 
cost of the material for making a 
pound of stick candy, exclusive of 
labor, is five-and-a-half or six cents, 
much higher than the commercial ar- 
ticle. 


ELABORATE COPPER CORNICE 
FOR NEW YORK BUILDING 


The cornice for a new 12-story build- 
ing at Madison Avenue and 22nd 
Street, New York, is receiving consid- 
erable interest from cornice builders. 
The illustration shows one of the 16-ft. 
sections of the cornice as it appeared 
in the shops of the maker. The cor- 
nice is 7 ft. deep and has a like projec- 
tion, and will be part of what is really 


TROLLEY MOTOR-BUS DRAGS 
SLEIGH 

A curious passenger-transportation 

combination seen in the streets of 

Drammen, Norway, is shown in the ac- 


A Curious Combination Seen in Drammen, Norway 


companying drawing. It is a trolley 
motor-bus, dragging a sleigh behind it 
as a passenger trailer. A fare of two 
cents is exacted for a ride of five miles. 


Sixteen-Foot Section of an Elaborate Copper Cornice 
for a 12-Story Building in New York 

a large entablature, the frieze and ar- 

chitrave of which are of a light gray 

terra cotta. 


WOOD VERSUS IRON FOR 
RAILROAD TIES 


Figures culled from European rail- 
way statistics show that more than 35 
per cent of the total track mileage of 
the German railways is 
laid on iron sleepers or 
ties. An odd feature of the 
preference for wood or 
for iron ties is provided 
by Baden and Saxony. 
Saxony, a busy industrial 
state, with much traffic, 
follows the examples of 
England Belgium, 
where wood ties are still 
used, although their iron 
industry and rolling mills 
are highly developed 
while their own forests 
cannot supply enough 
wooden ties, Baden, on 
the other hand, which is 
a state poor in iron mills but rich in 
forests, has been rapidly adopting iron 
ties, and now uses them almost ex- 
clusively. 
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SMOKE INDICATOR FOR 
BOILER ROOM 


A very simple and ingenious smoke 
indicator has been invented by the 
chief engineer of the Central Public 

Library _Build- 

ing, St. Louis, 
by means of 
which can 
tell the amount 
of smoke issuing 
from the smoke- 
stack without 
opening the fur- 
nace door or go- 
ing outside and 
craning his neck 
to see the top of 
the chimney. 

The device comprises an arrange- 
ment of galvanized iron pipe, of which 
about 30 ft. is used, a suction fan, 
an open air space, and a funnel. The 
fan draws smoke out of the smoke- 
stack and discharges it into the open 
air space, where its density can be 


| FROM FiRE Box 


observed. The smoke, on reaching 
the open air space, readily ascends into 
the funnel placed above it and is 
drawn back into the smokestack again 
by natural draft. 

The device acts as an educator as 
well as an indicator, according to its 
inventor, and the engineer soon learns 
whether his furnace is being, properly 
used or not. Such practices as over- 
feeding a furnace, feeding on cool fires, 
giving too much or too little air, etc., 
are shown by the nature of the smoke 
passing through the indicator. 


THE ENGINE EXPLOSION THAT 
KILLED TWENTY-SIX 


The recent explosion of the boiler of 
one of the huge Southern Pacific Rail- 
road locomotives in the railroad yard 
at San Antonio, by which 26 persons 
were killed outright, many others in- 
jured, and the shops and roundhouse 
wrecked, was one of the most terrific 
ever known to be caused by steam. 
During the investigation testimony 


Wreck of Locomotive Roundhouse at San Antonio, Texas, Where 26 People were Killed 
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was introduced to the effect that the 
explosion was due to the screwing 
down of the safety valve or “pop” of 
the locomotive. Of the tremendous 
havoc wrought an idea may be formed 
from the accompanying illustrations. 


TELEPHONE SET FOR AIRMEN 

The accompanying illustration 
shows Hloward Gill and M. Bernays 
Johnson connected up by a_ special 
telephone apparatus and ready for a 
flight in a Wright biplane. Owing to 
the roar of machinery and the rushing 
air, conversation between pilot and 
passenger exceptionally difficult 
without a telephone apparatus of some 
sort. 

The apparatus here shown is par- 
ticularly interesting because of the 
ingenious method of its mounting. 
Two receivers, made especially for the 
purpose, are mounted in the ear flaps 
of each cap or helmet in such position 
that they are held snugly and com- 
fortably against the ears when these 


1s 


TRI \ \ 


Howard Gili and M. Bernays Johnson Wearing Tele- 


phone Headgear Incorporated in the Ordinary 
Airman’'s Helmet 


flaps are fastened under the chin. Con- 
structed to fit properly with the rest 
of the apparatus is a special light- 
weight transmitter which is held in 
place over the mouth by a band of 
soft leather, the ends of which are at- 
tached to the ear flaps. The batteries 


and Damage Wrought to the Extent of Thousands of 


Dollars, by the Explosion of a Boiler 
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and speech-magnifying apparatus are 
contained in a box attached to the 
framework of the aeroplane. Com- 
munication is established by plugging 
the box with the flexible cords with 
which each helmet is provided. 

The apparatus, it is expected, will 


also be used as part of the equipment 
for wireless communication with sta- 
tions on the ground or with other 
aeroplanes. On one end of the box are 
two binding posts for connection with 
the receiving side of an aeroplane 
wireless set. 


AN AUSTRIAN FLOATING 
NAVAL CRANE 
The Austrian navy yard at Pola, on 


the Adriatic, has been provided with a 
huge crane of interesting construction, 


~THE WORM THAT EATS STEEL 
RAILS 


“This terrible insect, after hibernat-_ 
ing on the shelf of some newspaper 
editor's repository of Munchausen 
tales for 22 years, has been 
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brought forth to the light 
and has resumed his career 
of destruction,” says the 
Engineering News. “Evi- 
dently he is as long-lived 
as the newspaper jokes 
and, like them, reappears 
every once in so often to 
test the gullibility of a new 
generation of readers. 
“According to a ‘special 
cable dispatch’ to New 
York and Chicago newspa- 
pers, Italian engineers are 
given the honor of discov- 
ering in steel rails num- 
berless worm-shaped crea- 
tures, a dirty gray in color 


The Powerful Submarine-Lifting Crane at the Austrian Navy Yard and about one-third of an 


on the Adriatic 


which was primarily built for the rais- 
ing of sunken submarines, but is avail- 
able for any kind of lifting. It has a 
height of 120 ft., and its lifting ca- 
pacity exceeds 300 tons. The lifting 
cables are each about 2,600 ft. long, 
2.2 in. in diameter, and weigh 40,000 
Ib. It is claimed that the crane would 
be capable of lifting a submarine from 
a depth of 360 ft. at the rate of about 
21%, ft. per minute. 


C Australia will soon have its first 
transcontinental railroad, on which it 
will be possible to travel from Perth, 
on the western coast, directly to Mel- 
bourne or Sydney, a distance of about 
3,000 miles, 


inch long. 

“This description corresponds very 
closely with a similar newspaper story 
of a ‘discovery’ some _ twenty-odd 
years ago by German engineers. 

“The veracious chronicler at that 
time declared: ‘There is no exaggera- 
tion in the assertion that this creature 
is one of the most voracious, for it has 
devoured 36 kilograms of rails in a 
fortnight.’ 

“After a 22 years’ fast it doubtless 
has a still more alarming appetite. 
We expect soon to hear that it is being 
cultivated by the steel trust to in- 
crease the market for its products!” 


The government of Portugal has de- 
cided to impose a duty of $1 on all 
aeroplanes imported to that country. 
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Learning Inherent Stability from the Birds 


By VICTOR LOUGHEED 


F all the baffling prob- 

lems that beset the aero- 
plane engineer, demanding 
the profoundest knowledge 
and the keenest judgment for 
even their approximate solu- 
tion, none is more pressing or 
difficult than those of control 
and stability, factors that are 
second only to structural in- 
tegrity in their bearing on 
safety—which, of course, is 
the cardinal consideration in 
most persons’ contemplations 
of the new aerial vehicle. 

In the quest for solutions 
of the problem of aeroplane 
stability, much serious effort 
has been expended in plan- 
ning and testing devices that 
are what the writer prefers to 
characterize, to avoid con- 
fusion in terms, “automatic- 
balancing devices’—as op- 
posed to an altogether more 
practical, and much more 
easily secured, “inherent sta- 
bility.” 

In other words, it is the 
contention of this article, and 
the evidence of the facts 
herein adduced, that the cor- 
rect road to aeroplane safety 
lies in a proper arrange- 
ment of surfaces rather than 
in the provision of complex, 
and therefore not safely de- 
pendable, automatic-juggling 
appliances—of the various 
electrical, pneumatic, wind- 
pressure, pendulum, gyro- 
scope, and other types, that 
have been suggested and ex- 
perimented with for the pur- 
pose of automatically manip- 
ulating ailerons, warping 
wings, controlling vertical 
and horizontal rudders, etc. 

Completely condemning 


these “automatic-balancing” 
projects, and as strongly up- 
holding the “inherent-stabil- 
ity” school of aeroplane de- 
sign, there is first the easily 
demonstrable fact that an 
aeroplane can be so _ built, 
with sustaining and stabiliz- 
ing surfaces so arranged, that 
so long as it is unbroken it 
cannot fall, but if inverted or 
upset, must perforce right it- 
self, recovering its normal 
position wholly irrespective 
of the operator, and auto- 
matically resuming its nor- 
mal flat gliding angle of safe 
descent. With its structural 
integrity destroyed—with the 
machine broken — anything 
may happen, of course, but 
this is even more true of a 
control-balanced than it is of 
an inherently stable appa- 
ratus. Furthermore, there is 
no more excuse for building 
aeroplanes so that they will 
not endure the loads that 
their use demands that they 
endure, than there is for mak- 
ing the drag-links of automo- 
bile steering gears so flimsily 
or clumsily that they break 
or come adrift—a type of ac- 
cident fortunately rare, but 
which, when it does betall, is 
almost invariably as serious 
as the worst that ever hap- 
pens to the air machine. 

In further support of the 
writer’s attitude toward the 
matter of aeroplane stability, 
there are many facts of in- 
terest to be discovered in a 
careful study of the various 
phenomena of bird flight. 

While it undoubtedly is 
the case, as is widely realized, 
that the bird is an acrobat 
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par excellence, it does not necessarily 
follow, as is also generally assumed, 
that the bird is wholly dependent upon 
his accomplishments as a gymnast for 
the enviable security with which he 
rides the tricky and mystery-invested 


Progressing Normally Down a Slant of Air 


element that for so long defeated all 
attempts made by man to conquer 
it. Nor does it 

follow that man, 
emancipated in 
his mechanisms from 
the very definite 
limitations of bone and 
muscle and _ feathers, 
must slavishly borrow 
the complete control sys- 
tem of the bird, not say- 
ing, however, that he 


To commence with a ™*s of Bird 


few of the simpler ob- 

servations from the facts of bird 
flight, a first point of pertinent inter- 
est is the manner in which a bird 
alights. 

As shown in Fig. 1, at A, the bird 
is progressing normally down a slant 
of air with its wings held practically 
as low as—or in some cases with a 
pronounced arching that renders them 
even lower—the body, so that the cen- 
ters of forward resistances are all in 
the same horizontal plane. 

In the case shown, the line of flight 
is at an angle with the surface upon 
which it is intended to land, so, just 
before landing, the movement indi- 
cated at B is executed. This consists 
of an upraising of the wings into a 
dihedral position. The instant con- 
sequence—the center of resistance be- 
ing now higher than normal and the 
center of mass lower—is a pendulum- 
like forward swing into the position 
shown at C. 

This position reached, the one pos- 
sible result is a tendency for the mov- 
ing mass to continue the movement, 
so that the wings now, instead of cut- 


Upraising Wings into 
a Dihedral Angle 
>. Just before Landing 


Fig. 1—Showing 
cannot profit by analyz- Three Stages of the 


ing and studying this. Alighting Move- 


ting edgewise through the air in their 
normal manner, oppose a parachute- 
like resistance against the air, holding 
back against the weight that now pulls 
bodily against the wing and so acting 
as a brake—of an effectiveness in pro- 
portion to the speed it is intended to 
check. 

A next point of interest is the ex- 
traordinary facility of maneuvering 
displayed by the cheel, a common 
bird of India, which, according to the 
remarkable and de- 
tailed observations 

, of Dr. E. W. Han- 
y kin, can be readily in- 

duced to perform the 
feat illustrated in Fig. 2 by 
simply throwing meat from 

a terrace to a circling flock of 
these birds. The bird is shown 
in the first of its successive posi- 
tions at A, in normal gliding 
flight as it passes the observer. 
The piece of meat is 
thrown out as_ sketched, 
between C and D, 


, _Pendulum-Like 
Forward Swing to 
Ground, Using 
Wings to Op- 
pose Advance 


whereupon the bird immediately 
checks itself by raising its wings and 
swinging forward, as shown at B and 
C, and as explained in Fig. 1—ex- 
cept that in the present case the stop 
is accomplished during horizontal in- 
stead of in descending flight. Hav- 
ing reached the position C, and seized 
the meat in its claws, the most re- 
markable part of the maneuver fol- 
lows, being accomplished in a small 
fraction of a second. This consists in 
a semi-rotation sidewise, around the 
longitudinal axis, so that from a start 


—_ 
— 
43 é 
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with the head up the partial rotation 
terminates with it down, as at D. 
From D the bird descends in a swoop- 
ing dive to E, to return to its orig- 
inal starting point F, after having dis- 
posed of its capture. 

An explanation of the conditions 
that make for inherent aeroplane 
stability can well commence with 
Fig. 3. In this, the bird at A is 
shown tipped over on one side, with 
the result 


Fig. 2—The 
cheel, a common 
bird of India, in 
the act of grasp- 
ing a piece of 
meat throwntoit 
in the air. From 
a normal horizontal 
flight the cheel checks 
its forward movement, 
inverts itself, and de- 
scends in a swooping 
dive. The arrows show the 
direction taken by the bird. 


its equilibrium it 
we need merely slide 

sidewise, in the manner in- 
dicated by the arrow, to the normal 
position at B, The simplicity of this 
maneuver is due to the ability of the 
bird to change its wings at will from 
a horizontal to a dihedral position, and 
it is only thus that the simple act of 
sliding sidewise can be made to restore 
an overturned aeroplane to its normal 
position. 

In Fig. 4 there is shotvn a more com- 
plex variant from the foregoing 
whereby an aeroplane tipped up side- 
wise is made to bring itself into a nor- 
mal level position without a dihedral 
angle to its wings. In this the 
tipped-up machine at A is made first 


to convert its fall into a “nose dive” 
at B, by the scheme of placing a very 
large vertical fin at its rear. The ac- 
tion of this fin is much like that of a 
weather vane, its effect in the case il- 
lustrated being to impede the fall of 


that 


the tail of the machine, while the front 
swings around freely, thus changing 
the position from A to B. 

The head-down position shown at 
B, Fig. 4, is next converted by a swoop- 


ing dive into a level position, because 
the horizontal surface of the tail of 
the aeroplane is at a negative angle 
with the main sustaining surface, so 
that a nose dive cannot continue in- 
definitely against the tendency of the 
horizontal tail surface to steer the ma- 
chine flat. 

The aeroplane in Fig. 5 


"4a 


which is identical with that illustrated 
in Fig. 4, is shown up-ended on its tail 
in the air. With the horizontal tail 
surface at the negative angle shown— 
this angle being always the position 
for inherent stability—the only pos- 
sible result must be movement from 
A to B, along the course in the direc- 
tion indicated by the arrow. It is to 
be noted that, should this movement 
continue after the level position has 
been gained, such continuance can only 
result in standing the machine on its 
head, in which case the conditions of 
stability that apply to the nose-dive 
position in Fig. 4 will come into ac- 
tion, and by a second oscillation, in 
the reverse direction, bring the ma- 
chine back to its normal position. 


| 
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In Fig. 6 the same aero- 
plane is shown at A com- 
pletely inverted—upside 
; down in the air. In this 
case the certainty of a 
self-righting effect is se- 
cured by a combination 
of means, 

First, the rear 
wing bars and the 
rear edges of the 
main wings are left un- 
stayed from the top, so 
that their yielding com- 
bines with the convex 
arching to render them 
very poor supporting sur- 
faces when they are upside 
down. Because of this 
condition, and its heavier 
loading, the front sustain- 
ing surface is forced, de- 

spite its greater 
 B size, to fall faster 

FF than the horizontal 

iF surface of the tail, 
which in addition 
Ges *° being rigid, and 

Side Regains Equilibri- flatter on top, car- 

um by Sliding Sidewise ries much less. The 
consequence is a swinging fall, as in- 
dicated by the arrow, the front falling 
more freely than the tail, so that the 
position is soon converted into a nose 
dive, as in preceding cases. From this 
the level position is soon reached, as 
shown and explained in Fig. 4. 

It has now been shown how an 
aeroplane can be made to turn itself 
right side up, by the effect of the fall 
itself, from any position in which it 
may be placed. It remains, in this con- 
nection, only to point out that the 
maximum distance of the fall neces- 
sary to such self-righting is a function 
of the size of the machine. In the lat- 
est Montgomery machines the maxi- 
mum distance required is about five 
times the span of the machine. And 
this distance is necessary only when 
the machine is completely inverted. 

While it cannot, of course, be said 
that the generality of aeroplanes, as at 
present built, positively embody the 
features that make for inherent stabil- 


ity, it does nevertheless happen to be 
the case that—inadvertently rather 
than by design—many aeroplanes do 
incorporate these features in some 
measure. 

The commonest shortcomings of the 
generality of aeroplanes, from the 
standpoint of the present considera- 
tion, are their use of insufficiently large 
fin or rudder surfaces in the tail, the 
staying of the rear portions of the 
wings from the top, and the use of 
wing curvatures that are so flat as to 
sustain too little when right side up 
and too much when inverted. 

Undoubtedly the most remarkable 
example of an aeroplane inherently 
stable, despite admitted shortcomings 
in minor respects, was the famous 
glider with which Professor Mont- 
gomery conducted his classic experi- 
ments in the Santa Clara Valley of 
California, during 1903-1905. 

In this machine, which was a 
“double,” or “tandem,” monoplane, 
wing-warping was used only for steer- 
ing, the machine being perfectly stable 
—though not readily steer- 
able—when the warping mech- 
anism was lashed so as to 
place it out of the 
control of the op- 
erator. This was 
proved conclusively 
subsequent to: the 
performance, by 
two different op- 
erators, of the 
side somersault 


illustrated in 

Fig. 7%, 

“after 

which an- 

tics,” to quote 
gomery, t h e Cc “Nose Dive” by 


Large Vertical 
Fin at Rear 


machines 


were sent aloft not less than 30 or 40 
times, in the presence of thousands of 
people, with the warping wires soldered 
to the frame, so that no warping manip- 
ulation of the wings was possible. 
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The evo- who avers his ability and willingness 
lution illus- to repeat the feat with a similar ma- 
trated in chine, made two side somersaults, one 


Fig. 7 was 
performed first by 
an  ex-parachute 
jumper named 
Daniel Maloney, 
who in the pres- 


ig. S—Up-End 
ence of a large Fig. 5— Up Ended 


Jt 


Machine te 
> S Ra Move from Ato 
number of spec 
the Direction In- 
— \ 4 dicatedby Arrow 
8 
<— 


tators, hundreds of whom have testi- 
fied to the facts, accidentally caused 
the machine to tip over in an attempt 
to make too short a sidewise turn. Re- 
ferring to Fig, 7, at A, the machine is 
shown progressing in the direc- 
tion of the arrow in normal 
gliding flight. At B the Se 
wings are shown wunsym- 
metrically 
warped as for ~~ 


ANN 


A 


Fig. 7—Mont- 
gomery Glider 
in Successive 
Positions of Its 
Historic Side 

Somersault, Accom- 

plished in California 

in 1905 


the purpose of making a turn, except 
that in this particular case the warping 
Was so extreme, and the weather-vane 
effect of the vertical tail surface so 
great, that the machine tipped, instead 
of turning, the wings on one side go- 
ing down and on the other going up, 
so that it passed, corkscrew-like, 
through the successive positions of a 
side somersault, as illustrated at C, D, 
and E, from the latter of which posi- 
tions it resumed its level course as 
at 

Subsequently another aviator in 
Montgomery’s employ, one Wilke, 
who still resides in Oakland, Cal., and 


AN 


to the right and the other to the left, 
for the purpose of showing that they 
were deliberate, and that the machine 
was absolutely under control despite 
them. 

Similar machines, both large and 
small, have been dropped from wire 
cables stretched across deep ravines, 
being released in all sorts of positions, 
and have always ended right side up, 
in both windy weather and calm, 

A very simple means whereby one 
can illustrate for himself the foregoing 
conditions of inherent aeroplane sta- 
bility is by the 
use of a paper £ 


model il- 
lustrated 
in Fig. 8, This 
model, which 
can be made in a few moments 
by any one possessed of a sheet of 
paper and a pair of scissors, some 
paste, a toothpick, and a_ glass- 
headed pin, is shown on the fol- 
lowing page in completed form to 
approximately correct scale. This 
paper glider should not be made 
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smaller or larger than the dimensions 
given, since to do so will upset its 
proportions, which may not remain 
the same, but must be changed for a 
larger or smaller size. 

With the glider cut out, folded, and 


Fig. 8— Dimensions of Paper Model: AC,4 In.; DF, 2 In.; KL and PJ, 

% GH, 11g In.; Depth of Fold at B, 4 In.: at E, % In. N is a Tooth- 
pick to Stiffen Frame and M is Glass-Headed Pin io 
Adjust Balance 


glued together as shown, it is neces- 
sary only to adjust the position of the 


| weight by sliding the glass-headed pin 


in or out, as indicated by the dotted 
line at M, to render it capable of per- 
fectly illustrating every condition re- 
ferred to in the preceding text and 
sketches, Released any side up, it will 
instantly recover its equilibrium and 
make a long glide to the floor. 


NON-TANGLE DEVICE FOR 
SPOOLS 


A simple metal clip, which can be 
attached to any 
ordinary spool, 
has been de- 
signed to keep 
thread from be- 
coming un- 


wound and 
tangled while 


the spool is 
lying in the 
work basket or 
on the sewing 
table. It is said 
that it can also be used on sewing ma- 
chines. A portion of one edge of the 
clip is sharpened to serve as a cutter 
for the thread, 


C Toronto engineers are experimenting 
with tannic acid for making tough and 
rubbery the surface of clay roads of 
the province. 


12,000-HP. DIESEL MOTOR 
EXPLODES AT TEST 


The largest Diesel motor ever built, 
a machine of 12,000 hp., destined for a 
great German shipbuilding yard, ex- 
ploded recently during its first tests 
and before it had been installed in the 
vessel for which it was intended, at 
the trial run. Eight persons were 
killed and 11 seriously injured. Its 
installation had been proclaimed 
shortly before as an event of great im- 
portance in naval architecture. The 
accident serves to emphasize the grave 
danger attending these test runs, on 
account of the enormous internal pres- 
sures developed in these motors. 


G@Two officers of the Belgian army 
are reported to have invented a ma- 
chine-gun carriage to be drawn by 
dogs, the carriage being constructed 
of iron, the wheels having pneumatic 
tires and steel spokes somewhat larger 
and stronger than bicycle wheels. 
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ENGLISH 


TYPE OF HOUSE FOR SUBURBAN LOT 


William J. Ryder, Architect 


The so-called English style of archi- 
tecture, a type emphasized by broad, 
substantial lines, has been given much 
attention by architects recently, houses 
of this class being especially adapted 
to use in suburban homes. The plans 
here shown provide for a house that 
would eost from $4,200 to $5,000. The 


FLOOD CARS USED ON 


All railways operating in northern 
countries, whether electric or steam, 
are equipped to fight snow, but the first 
electric railway especially equipped to 
fight floods, is, as far as can be learned, 
the Lake Shore Electric Railway, one 
of the lines of which crosses the San- 


exterior walls are to be of brick, laid 
with wide joints. The porch is at the 
side and may be entered either from 
the living room or the dining room. 
There are three large and exception- 
ally well lighted bedrooms on the up- 
per floor and ample space for closets, 
pantry, bathrooms, ete. 


AN ELECTRIC RAILWAY 


dusky River on the public highway 
bridge at Fremont, Ohio. As water, 
unlike snow, cannot be pushed off the 
tracks, the flood car is not of the na- 
ture of a plow, but a car built specially 
to run through it, even though it 
reaches a depth of 2% to 3 ft. 
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Annual spring floods which inun- 
date the land on one side of the river, 


The Flood Car of the Lake Shore Electric Railway at 
Fremont, Ohio, Just Starting into a Water-Covered 
Section of Street 


resulting in the submerging of the 
railway line for a considerable dis- 
tance, are experienced at Fremont. In 
the past, the cars came to a stop on 
each side of the flooded district, and 
passengers were transferred across 
the water area in any horse-drawn ve- 
hicles that could be obtained. But 
before the spring floods of this year, 
the railway company built a locomo- 
tive car and trailer coach with motors 
so located in the former as to be above 
the water. Flood periods were fre- 
quent in the spring of this year, and 
the flood outfit was used several times 
over about 2,500 ft. of track covered 
to a depth of about 214 ft. 


DESIGN FOR THE 


In the accompanying illustration is 
shown the accepted design for the 
great memorial to be erected at Put-in- 
Bay, Lake Erie, to commemorate 
Commodore Perry’s famous victory 
over the British fleet, which occurred 
near Put-in-Bay. The design was one 
of 54 considered by the National Fine 
Arts Commission, acting in an advis- 
ory capacity t6 the Perry Commission, 
which is made up of men elected by 
the state commissions of nine states, 


PERRY MEMORIAL 


and certain officials appointed by Pres- 
ident Taft. 

The design is that of a Doric column, 
55 ft. high, with a spectators’ gallery 
and a light at the top. The column 
will stand on a plaza, 525 by 60 ft., 
which will occupy a neck of land at 
Put-in-Bay, bought for the purpose. 
At one end of the plaza will be a his- 
torical museum and at the other a 
building commemorating the 100 years 
of peace with Great Britain. 


\\ 


\\\ 


\ 
\\ 


\\\\ 


The Commodore Perry Memorial as It 


will Appear at Put-in-Bay, Lake Erie. 


The Doric Column will be 55 Feet in Height 
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To make the celebration of the 100 
years of peace as extensive as possible, 
the government has proposed a tem- 
porary abrogation of the clause in the 
treaty of Ghent forbidding warships on 
the Great Lakes, so that it will be pos- 
sible for both American and British 
warships, of a draft allowing them to 
pass through the Welland canal, to be 
present. The celebration will extend 
from July 4 to Aug. 5, 1913. It is also 
planned to raise the old “Niagara,” 
Perry’s flagship, which was sunk in 
Erie Harbor, for the celebration. 


GLARE GUARD FOR ELECTRIC 
LIGHTS 

A new shade attachment for elec- 

tric lamps is shown in the accom- 

panying drawings. 


It is for use when 


The Glare Guard and the Manner of Using It 


a strong local illumination is so neces- 
sary that the pendant or bracket lamp 
is lowered to within a foot or two of 
the work being done. The one objec- 
tionable feature of using an electric 
lamp so close to the eyes is the direct 
glare, and it is to remedy this that the 
glare guard was designed, It is simply 
a cardboard shield, green outside and 
white inside, attached by a jointed 
brass frame to a collar which is fixed 
on the lamp socket. 


APPARATUS MAKES RECORD 
OF TONGUE PRESSURE 


An apparatus for making records of 
tongue pressure, for use in the treat- 
ment of defects in speech, such as the 
occluded “s,” in which this letter is 
most often given the sound of “t,” is 
shown in the accompanying illustra- 
tion, With this apparatus a small rub- 


Apparatus for Making Records of Tongue Pressure in 
the Treatment of Defects in Speech 


ber bulb is held behind the teeth above 
the tongue, and when the letter is pro- 
nounced, a tube transmits the move- 
ments by air pressure to the recording 
device, which draws a white line on 
the moving recording surface. 

In making the normal “s,”’ the tongue 
is pressed against the hard palate 
rather tightly, according to an article 
in the Journal of the American Med- 
ical Association, but a narrow groove 
is left in the middle so that a jet of air 
passes through. <A _ child with the 
occluded “s” apparently uses “t” and 
“d” instead of “s” and “z,” saying 
“tun,” “toap,” “toup,” instead of “sun,” 
“soap,” “soup;” and “dode,” “Liddy,” 
instead of “doze,” “Lizzy.” 


“PUSH-CART” CONCRETE 
MIXER 


A light “push-cart” concrete mixer, 
receiving power from the wheels as it 
is rolled along, 
has been de- 
signed especially 
for sidewalks, 
floors, or any 
other classes of 
work where the 
concrete has to 
be spread out 
over a consider- 
able area. The 
machine is operated by two men, and, 
in spite of its simplicity, is said to mix 
the materials well. 
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THE HEATING OF A ROMAN 
HOUSE 


A study of the ancient Roman ruins 
recently discovered at Great Chesters, 


The Heating 
System of an 
Ancient Roman Dwelling 
in England, the Ruins of Which 
were Recently Discovered 


on the Tyne, in England, shows one 
of the methods adopted by the Ro- 
mans, particularly when residing in 
conquered northern countries, for 
heating their dwellings. The dwelling 
shown in the diagram is supposed by 
the students of the Great Chesters 
ruins to be that of a Roman military 


commander. The heating of this 
house, it is presumed, was done in an 
adjoining chamber, shown at the 
right, and it is thought that the heat 
was admitted to a space beneath the 
main floor, from which it passed up 
through flues in the walls to the roof. 


CALIFORNIA CITY MAY USE 
DISTILLED SEA WATER 


A remarkably original plan of water 
supply is being considered by the 
officials of Santa Monica, Cal., as a 
means of improving the water sup- 
ply, which is now inadequate, accord- 
ing to Domestic Engineering. The 
proposition is nothing less than the 
distillation of ocean water by means 
of the heat provided by the “Burning 
Mountain,” which is several miles up 
the coast in the Santa Monica range. 
It is believed that the sea water could 
be carried through a “U” pipe into 
the hot interior of the smoking hill 
and thus be distilled at practically no 
operating cost. 


AERIAL CABLEWAYS 


Aerial cableways are being used on 
the historic Island of Elba, in the 


ON ISLAND OF ELBA 


posits of some of the richest iron ore 
in the world, to the ships. The in- 
oi accessibility of the coast, 


| which rises almost per- 
pendicularly from the sea 


“ ey to heights of 1,000 ft. and 


more near the mines, 
makes the cableway the 
only feasible method of 


One of the Aerial Cableways Which Convey Iron Ore from the 
Mines of the Island of Elba to the Ore Ships, a Drop of About 
1,000 Feet 


ore handling. 
| 


Two cableways have so 
far been installed, one at 
Rio Albano and the other 
at Giove Portello. Each 
of these cableways is ca- 
pable of handling 200 dump 
cars of 1-ton capacity per 
hour, so that a 2,000-ton 
vessel can be loaded in a 
10-hour day. The dump 
cars follow each other on 


Mediterranean, for the transportation the cable line at intervals of but 15 


of ore from mines which contain de- seconds. 


They are filled at the top 
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from storage bins, and, on reaching 
the loading pier, are automatically 
dumped into a larger car, which is run 
alongside the ore vessel. 


SUGAR PRESERVES CUT 
FLOWERS 


The official journal of a French so- 
ciety of chemists makes the statement 
that the decay of certain cut flowers 
can be considerably retarded by dis- 
solving sugar in the water in which 
the flowers are kept. Among the flow- 
ers so benefited are included chrysan- 
themums, roses and carnations. Ac- 
cording to this source of information 
the solution for roses should not be 
stronger than 10 per cent, but chrys- 
anthemums and carnations will do bet- 
ter with more sugar. Lilacs, lilies and 
sweet peas, on the other hand, live 
longer in untreated water. 


ELECTRIC COFFEE MILL 
FOR THE HOME 


An electric coffee mill made in sizes 
small enough for household use is 
shown in the ac- 
companying 1l- 
lustration, It is 
exceptionally 
compact, and 
has no gears or 
cumbersome me- 
chanical parts to 
give trouble, the 
motor being 
placed inside the 
hopper. The 
same kind of 
mills are made 
in all sizes, from 
household mills 
up to the large 
mills required by 
wholesale gro- 
ceries, 


@Four high-tension transmission ca- 
bles were recently laid across the 
Harlem River within a period of 36 
hours, 
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AUTOMATIC ROLLER SCREEN 
FOR WINDOWS 

A new roller screen which auto- 

matically rolls in its cylinder with the 

raising or lowering of the window, dis- 


The Appearance and Manner of Operating the 
oller Screen 

appearing into the cylinder when the 
window is down and completely cover- 
ing the opening when the window is 
raised, is shown in the accompanying 
drawing. The screen cylinder is a 
waterproof metal box which rests on 
the sill outside, if for the lower sash; 
or inside at the top of the window, for 
the upper sash. 


FUSING AND MOLDING 
QUARTZ 


A new process of fusing and mold- 
ing quartz was recently described at 
a meeting of the French Academy of 
Sciences, Paris. By this process, 
which is claimed to be very inexpen- 
sive, it is possible to produce not only 
lenses and other optical materials or 
implements, but many chemical uten- 
sils used for purposes for which plat- 
inum has heretofore been the only 
available material. 

Fusing of quartz had already been 
accomplished by a German manufac- 
turer in making mercury-vapor lamps, 
but the molding of a variety of arti- 
cles has never been attempted before, 
it is said, 
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MEMORANDUM TABLET FOR 
WATCHES 


A neat little device in the form of a 
memorandum tablet that can be at- 
tached over the 
face of a watch, 
is shown in the 
accompany- 
ing illustration. 
It is made of 
imitation ivory 
and clips onto 
the watch in 


as to partly ob- 
scure the dial, 
thus attracting 
the attention of 
the person whose memory it is calcu- 
lated to aid. It is easily raised on its 
hinge, however, so that the time may 
be seen. The tablet can be attached 
or detached in an instant, and any 
notes made on it can be easily erased 
with the moistened finger. 


‘SAFETY STIRRUP 


A safety stirrup designed particu- 
larly for ladies and chil- 
dren who ride astride sad- 
dle is finding much favor in 
England. A successful stir- 
rup must be simple and free 
from working parts that 
may fail to act, 
and this stirrup 
seems to fit 
these require- 
ments. It is sold 
at about the 
same price as 
the ordinary stir- 
rup iron, 


@The Knight motor patents have been 
found invalid in France in a decision 
recently handed down. The court 
found that the Knight patent was not 
valid under the French law by reason 
of failure to show a working within 
the legal limit, and because of lack of 
originality, 


such a manner. 
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FIREDAMP ALARM ON ELEC. 
TRIC HEADLAMP 


The property of platinum sponge to 
absorb gas of several hundred -times 
its own volume, increasing the tem- 
perature of the metal, is taken advan- 
tage of in the construction of a new 
safety electric lamp for miners. A 
low-voltage incandescent lamp of 
rather low candlepower is_ supplied 
with energy from a small pocket bat- 
tery, the circuit between the battery 
and the lamp including a thermostat 
contact placed in juxtaposition with a 
piece of platinum. If the miner carry- 
ing such an outfit goes into a chamber 
containing a dangerous percentage of 
“firedamp” gas, the platinum heats 
rapidly, thus causing the thermostat 
to extinguish or dim the lamp. 

In one particular form of this device 
the thermostat introduces a resistance 
in series with the lamp, which dims it 
to such an extent that it is no longer 
useful for work but gives sufficient 
light for the miner to find his way out. 
The miner must then report to an 
official at the mouth of the mine in 
order to have the lamp turned on again, 
as the construction of the controlling 
device is such that the thermostat will 
not return to its original position even 
though the miner move to a chamber 
containing no “firedamp” gas. 


INTERCHANGE IN FIRE AND 
POLICE FORCES PLANNED 


San Francisco is working out a plan 
whereby firemen are to be trained to 
do police duty, and policemen to do 
fire duty, so that in the case of another 
great conflagration the police could go 
to the aid of the fire department as 
trained firemen, and firemen be called 
upon for police duty, if a riot or like 
disturbance of any magnitude should 
ever occur. 

The idea of interchange has met 
with the hearty accord of the Civil 
Service Commission, and the police and 
fire commissions and the chiefs of the 
two services have already worked out 
part of the plan. 


Sideboard Safe 


Safe in Flower-Pot Stand, and in Tabouret 


HIDDEN SAFES FOR THE HOME 


By IRA S. GRIFFITH 


ROM the time of Father Adam to 

the present there have existed the 
hunted and the hidden. From present 
prospects these will continue to exist. 
Sometimes these have been men and 
women, so that in the older parts of 
our civilization we find the secret 
closet and the secret chamber with all 
their mystery and tradition. In the 
more recently settled parts of our 
country we find few, if any, of these 
secret closets, and very little need or 
deman@ for them. We do find, how- 
ever, in and about our large cities, 
need for the secret drawer and the 
secret safe in which to place valuables, 
whose home use makes it inexpedient 
to place them in the vaults of the 
bank. 

Trespassers upon the rights of pos- 
session of others have little respect for 
the ordinary sash lock or door bolt. 
The jimmy is mightier than either, 
and as well might the valuables of the 
average home be laid out upon the 
front porch, if no other protection is 
afforded them than sash and door 
bolt, once a house breaker sets about 
to get them in one’s absence. This 
latter plan would at least have this to 
commend it—it would save _ repair 
bills in the way of glass and wood. 

Nor does the steel safe any longer 
offer protection that at all times pro- 
tects. The gentlemen of the road have 
long since become expert in the use 
of explosives, and while the safe will 
deter the inexperienced or unprepared 


intruder, the professional always finds 
it possible to “get the goods.” 

To meet the demands of people for 
a safe receptacle for home use, there 
have been devised wall safes and safes 
that are concealed in the furniture 
about the house. In the accompany- 
ing illustrations are shown safes so 
placed. These safes are made in 
standard sizes so that the amateur who 
is handy with tools may construct his 
own holding structures. Manufac- 
turers of such safes are very glad to 
furnish the outside dimensions to any 
applicant. Their profit lies in the sale 
of the safe, not in making the wood- 
work. 

Where, for convenience, it is desired 
to secrete dining-room ware in the 
room itself, buffet and china closet may 
be constructed as shown in the half- 
tone illustration. Here the space be- 
hind the broad head casing or cornice 
and behind the base offer suitable re- 
ceptacles. The accompanying sketches 
illustrate the manner of construction. 
As there is no other use possible for 
these spaces, they may as well be util- 
ized for this purpose as not. 

In the upper receptacle, the top of 
the case lifts up, not being fastened 
to the case at all, but being held in 
place by cleats on the under side. 
This allows access to the space be- 
tween the ceiling of the case and the 
top. 
The bottom receptacle is made 
accessible by pulling out the lower 
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drawer of the case and releasing the 
two spring catches that hold it back. 
Two finger holes through the sup- 
posed base of the case allow the oper- 


LOOSE TOP. 


CLEAT 


SECRET RECEPTACLE 
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it takes to wreck a home and will 
continue to content himself with pull- 
ing out the ever profitable dresser 
drawers and scattering their contents 


SOLID BOTTOM 
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Construction of Secret Receptacles in the Top and Pase of a China Closet 


ator to reach these catches. A spring 
at the back of the drawer pushes it 
out far enough to allow the fingers to 
get a purchase and draw it the rest of 
the way out. Pushing the drawer 
back until the catches spring in place 
again conceals the fact 


about the room. It is the exceptional 
person who can count on a superficial 
secreting of his valuables proving of 
worth, because the habits of his neigh- 
bors make it unprofitable for the in- 
truder to make any extended search 
for his goods, at least 


that the baseboard is 
movable. Similar con- 
structions can be devised 
for book cases, desks, etc. 
Steel safes can be se- 
creted in articles of fur- 
niture as shown in the 
illustration, 

The secret space back 
of false panels and pic- 
tures has become tradi- 
tional. A secret closet in 
a house is not a difficult 
thing to arrange, espe- 
cially if the walls of the 
room are paneled in 
wood, 

The value of any of 
these devices lies in their 
secrecy, of course. 
Should their use become common it 
would simply become an incentive or 
invitation to the intruder to wreck 
everything in sight in his efforts to 
locate valuables. Most people, how- 
ever, will continue to live as they 
have in the past, with everything they 
possess of value either in plain sight 
or, at most, concealed in the bottom 
of the dresser drawer. The intruder 
is not going to find the reward he may 
occasionally strike equal to the energy 


China Closet Whose Top and 
Base Hold Secret 
Receptacles 


not farther the 
dresser drawer. 


ELECTRICITY IN 
KODAK FILMS 


A number of the 
hitherto unexplainable 
tricks played upon pho- 
tograph films have been 
found to be caused by 
static electricity. The 
strip of celluloid that 
serves as a_ foundation 
for the sensitive gelatin- 
ous coating becomes 
electrified, and there are, 
under certain conditions, 
actual electrical dis- 
charges that leave their 
traces on the negative, after it is de- 
veloped, in the form of branched or 
zigzag lines. 

Trouble of this nature is increased 
by a warm and dry atmosphere, and 
especially if the operator, upon remov- 
ing the roll of film from the camera, 
squeezes it and at the same time gives 
it a rotary motion. When the film is 
tightened in this way, the friction of 
one turn upon another generates the 
electricity which does the harm. 
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GREAT WIRELESS STATION 
BLOWN DOWN 


The great triangular steel-and-iron 
wireless tower recently completed at 
Nauen, Germany, at a cost of $100,000, 
was blown down during the latter part 
of March by a cyclonic 
windstorm which swept 
across North Germany. 
The tower was about 650 
ft. high and the tallest in 
Europe, with the exception 
of the Eiffel Tower. 

The Nauen tower was not 
built on an ordinary founda- 
tion, but was fastened into 
a half-exposed hemisphere 
of stone and braced at nine 
points, with the object of permitting 
the structure to vibrate with the 
varying currents of wind. 


COLORED CLOCK FACES FOR 
MOTION-PICTURE SHOWS 


Transparent-faced clocks, lighted 
from behind with colored lights, are 
the latest innovations of motion-pic- 
ture show houses, Patrons of these 
amusement places complained that 
they could not tell the time when they 
were inside the houses, and hence, not 
knowing how long they were staying, 
often were late for engagements or 
missed their suppers. 

Clocks, lighted from the front could 
not be used, for the reflected light 
rays seemed to have an injurious 
effect on the eyes and spoiled the ef- 
fect of the pictures. Clocks lighted 
from behind with white light had the 
same effect. 

When amber or green lights were 
placed behind the transparent face, 
however, the effect was not harsh, did 
not injure the eyes and yet was suffi- 
cient to show in silhouette the hands 
and hour numerals. 


Cit has been reported from St. Peters- 
burg that the Russian government 
proposes to build, during the next five 
years, four battleships, at a cost of no 
less than $20,000,000 each. 
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ELECTRIC LOCOMOTIVE FOR 
HEAVY GRADES 


This locomotive has been specially 
constructed for passenger service on 
the Wiesenthal railway, which trav- 


An Electric Locomotive Built Specially for the Heavy Grades 
ncountered in the Black Forest, Germany 


erses the Black Forest, Germany, 
where there are many heavy grades. 
It differs from the usual type of elec- 
tric locomotive in that the drivewheels 
are not directly driven by the motors, 
but through connecting rods. The 
current used is alternating, and of 
10,000 volts. There are two motors, 
each rated at 500 hp., although they 
are capable of developing a maximum 
of 800 hp. each. The locomotive pulls 
a train of 12 coaches, each coach ac- 
commodating 51 passengers, a total 
weight of 230 tons, at an average speed 
of 42 miles per hour. 


TIME-REGISTERING DEVICE 
FOR AUTOMOBILES 


A time recorder, designed to register 
the actual time 
an automobile is 
in use, is one of 
the latest prod- 
ucts of a time- 
mechanism con- 
cern of Water- 
bury, Conn. 
The dial is di- 
vided into two 
sections of 12 
hours each, one 
for day and the other for night. The 
indicator makes a record that can be 
preserved to show the actual time the 
car is used. 
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DETACHABLE MUDGUARDS 
OF LARGE SIZE 
Complete efficiency in the preven- 


tion of mud-scattering and ready ac- 
cess to the tires at the same time seems 


An Automobile 
Equipped with 
the Easily De- 
tached Mud- 
guards 


difficult to attain with stationary mud- 
guards, so one automobile concern has 
brought out a detachable mudguard 
designed to meet both ends. These 
mudguards are exceptionally large, and 
the guard proper has an extension on 
its outer side, curving downward, to 
stop the mud thrown outward by the 
wheel. A frame securely attached to 
the body of the car carries the rods by 
which the mudguard is supported. 
This frame is also provided with .an 
inside guard or fender, independent of 


‘the mudguard proper, designed to 


prevent mud from being thrown 
against the car body. The mudguard 
can be easily and quickly detached or 
attached, thus giving perfect access to 
the tires when they require repairs or 
cleaning. 


MODERN FIRE-FIGHTING 
APPARATUS IN JAPAN 


For generations fires in Japan were 
so commonplace that, according to E. 
R. Eldridge, Jr., deputy United States 
Consul General at Yokohama, they 
were accepted as necessary evils. But 
the increasing construction of costly 
buildings and the general progress of 
the people have led to more or less 
complete installations of modern fire- 
fighting apparatus, 


In Tokyo and Yokohama some mod- 
ern fire apparatus is used in conjunc- 
tion with old-style equipment, and the 
time is, probably, not far distant when 
the latter will be entirely discarded. 
Yokohama already has five steam en- 
gines, 51 hydrant standpipes, two light 
fire ladders, and about 24,000 ft. of 
hose carried on hose carts or wagons, 
which equipment is owned by the as- 
sociation of fire insurance companies, 
which also pays the firemen. 

The fire apparatus in Tokyo is 
owned by the city, and consists of 11 
steam engines, 141 hose carts, 20 hose 
wagons, and a number of halberds, 
hose, lanterns, fire hooks, life nets and 
ladders. All the apparatus for both 
cities was purchased in London. The 
equipment used in the smaller cities 
generally consists of a steam pump, a 
hose cart, hand pump and small hand 
apparatus. 


UNIQUE THREE-WHEELED 
ELECTRIC CAB 


An unusual type of electric cab may 
be seen in the streets of Berlin, 
where it has created considerable in- 
terest because of its unique design. 
It is a three-wheel machine, the single 


Curious but Successful Three- 
Wheeled Electric Cab Seen 
on the Streets of Berlin 
wheel being forward, and it has a com- 
pletely inclosed torpedo body, with 
coach top and side windows. 


CA biography of the late King Ed- 
ward VII, 86,000 words in length, has 
been written by a Cape Town rabbi 
on a single sheet of paper, the lines so 
arranged that, they appear, at a dis- 
tance, to be a portrait of the king. 
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TOWERS GIVE BIRD’S-EYE VIEW OF REAL ESTATE 
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“View” has come to be a 
valuable adjunct in connec- 
tion with land. Ofttimes 
people pay more for “view” 
in selecting a town lot than 
they expend in _ building. 
Likewise, real-estate m e n 
have long since recognize¢ 
the value of “view” in selling 
their wares. The enterpris- 
ing real-estate dealer is no 
longer content to take you 
through his tracts by auto- 
mobile, but he is in some in- 


4 
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A View Tower at Corning, Cal., and One Used by a 
Seattle Real-Estate Man as an Aid in Selling Land 


stances resorting to high towers for 
use of prospective patrons in looking 
over the landscape. A colony at 
Corning, Cal., has included in its mis- 
sion-style office building a perma- 
nent “demonstrating tower,” so that 
patrons may see what the country 
surrounding its land looks like for 
miles around, A dealer in the state 
of Washington has built a temporary 
tower with a winding stair to show 
the beautiful outlook from his land, 
Tacoma and Seattle both being vis- 
ible from the top of the tower. 
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TIED BY THE HAIR FOR 
STEALING RICE 


When Chinese coolies are detected 
stealing part of the loads they are em- 
ployed to handle, they are usually tied 
to a tree or pole by means of the queue 
while the cap- 
tor goes to call 


the police. 
Sometimes the 
thief is tied 


where the other 
coolies can see 
him, as an ex- 
ample. 

The coolie 
shown the 
illustration was 
one of several 
who were 
caught stealing 
rice from the 
sacks they were 
carrying on 
their shoulders. 
Maintaining the 
balance of the 
sack with the 
right hand, 
they usually 
cut into the 
sacking with a 
knife or iron 
concealed in the 
left hand, and 
let the rice flow 
through the 
hole into the 
loose sleeve, or down the back of the 
neck. With the trousers tied at the 
ankle, one coolie can often steal as 
much as five or ten pounds of rice in 
a day, the price of which would amount 
to much more than the day’s wages. 

Another favored method of stealing 
rice is to lean up against a pile of 
sacks and stick a tin tube through the 
sacking, the rice, which is dry, flow- 
ing naturally through the tube into the 
coolie’s clothing. Flour is also stolen 
in this manner, and a common punish- 
ment in this case is to let the thief 
obtain a large quantity and then pour 
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water into his clothing, which makes 
matters rather uncomfortable for the 
culprit. 


PROPOSED MILLION-HORSE- 
POWER PLANT 


A recently incorporated Canadian 
concern proposes to obliterate the pic- 
turesque. Coteau Cascade, Split Rock, 
and Cedar Rapids from Lake St. Fran- 
cis to Lake St.’ Louis on the St. Law- 
rence River by using the water to op- 
erate the turbines of a 1,000,000-hp. 
electrical generating plant. Accord- 
ing to published reports, England is to 
supply a considerable part of the $100,- 
000,000 needed to create this plant, 
which can be justly termed a world 
wonder. The authorization of the 
government must be obtained before 
actual work can be started. 


MAKING TWO COINS OUT OF 
ONE 


A curious Australian coin, having to 
do with scarcity of coinage in its early 
history, is shown in this illustration. 
The shortage of 
coins occurred 
in the colony of 
New South 
Wales about the 
year 1813, the 
only currency 
consisting of 
English shill- 
ings and Dutch, 
Spanish, Portu- 
guese and Indian coins. The governor 
of the colony therefore adopted the 
plan of having a piece punched from 
the center of these coins so as to pro- 
vide two coins where there was but 
one. The coins with the centers miss- 
ing are still known in Australia as 
“holy dollars.” 


Swedish herring fishermen have re- 
cently installed wireless telegraphy on 
a motor launch with the fishing fleet 
for the purpose of sending daily re- 
ports of the catch to Gothenburg. 


~ 
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HOW TO TELL THE TIME OF NIGHT BY THE STARS 
By FOREST RAY MOULTON 


Nearly every one is familiar with 
the fact that the stars rise in the east, 
circle across the. sky, and set in the 
west, about the same as the sun does. 
They are actually moving 
in circles around the Pole of 
the sky as a center. It is 
clear from this that if they 
could be watched as the 
hands of a clock, we could 
measure time by them. As 
a matter of fact, our time is 
actually measured by them. 
At the big observatories, 
and particularly at the 
Naval Observatory of Wash- 
ington, observations of the 
stars are made every clear 
night in order to correct the 
clocks which, at the best, 
are imperfect. This time is 
telegraphed all over the 
country and _ constitutes 
what is known as standard 
time. At present more than 
30,000 clocks in the United 
States are automatically 
corrected every day by tele- 
graph. 

Suppose one stands facing 
the north and regards the 
North Star, which is almost 
exactly at the Pole of the 
sky, as the center of the 
face of a clock. The stars 
will be observed to go around the Pole 
from right to left, that is, in the oppo- 
site direction to that in which the 
hands of a clock move. When the Big 
Dipper, which is always above the 
horizon as seen from the latitude of 
the United States, is found, it will be 
noticed that two of the stars in it are 
in a line with the Pole Star. They may 
be regarded as the hour hand of a 
clock which measures time. 

The difficulty in finding the time of 
night by the stars arises from the fact 
that they go around in the opposite 
direction to that of the hands of a 
clock, they make but one circuit in 24 


hours while the hands of a clock make 
two, and their position at midnight 
varies with the time of year. Taking 
all these things into account, the rule 


Photograph of the stars near the North Pole of the sky. The 
telescope was kept fixed while the stars moved in the direction 
opposite to that of the hands of a clock. The little bright streak 
just below and to the left of the center was made by the Pole 
Star, which is not exactly at the Pole of the sky. The distant 
stars made longer trails because they move in larger circles. 


for finding the time of night is as fol- 
lows: Regard the stars of the Big 
Dipper which are in a line with the 
Pole as the hour hand of a clock and 
read off from their position the time it 
would be if these moving stars were an 
ordinary clock. Then add this result 
to the number of months counted from 
January Ist and multiply the sum by 
2. Subtract the product from 15, or 
from 39 if it is greater than 24, and 
the result is the time of night. If the 
number obtained is less than 12 the 
time is before midnight. If it is 
greater than 12 the time is after mid- 
night, and 12 must be subtracted from 
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it in order to get the hour by the clock. 
As an example, suppose on July 15th 
a man had stayed late at the office, or 
elsewhere, and on his way home found 
that the stars of the Big Dipper which 
are in a line with the North Star were 
straight under it. Considering this as 
a clock, the time would be 6. Adding 
this to the number of months from 
January 1st to July 15th, 6144 months, 
he would have 124%. Twice this sum 
is 25. Being greater than 24 it is sub- 
tracted from 39, leaving 14. Since this 
is greater than 12 it is two hours after 
midnight, or 2 o’clock in the morning. 
A nice time to be getting home from 
the office. 


NEW YORK’S “HOBBLE-SKIRT” 
CAR 


A new type of street-railway car, de- 
signed by the general manager of the 
Interborough Surface Railroad in New 
York City, is shown in operation in the 
accompanying illustration. It differs 


from other street-railway cars, in that 
its floor is only 3 in. above the pave- 
ment, so that no steps are needed, 
There are no end entrances, the doors 
being located centrally on each side; 
and the ease with which women can 
enter and leave this car, no matter how 
tight skirts they may wear, has resulted 
in its becoming popularly known as a 
“hobble-skirt” car. 


ELECTROLYTIC METHOD OF 
PRODUCING IRON 


Chemically pure iron has been pro- 
duced in quantities by the electrolytic 
method. This iron has been found to 
possess many remarkable properties, 
and according to Prof, Franz Fischer, 
the German scientist who originated 
the process, is exceptionally valuable 
for certain purposes. 

Unlike ordinary iron it is exception- 
ally soft. So soft, in fact, that rather 
thick plates, if heated to red heat, can 
be cut with a knife. In hardness it 


Women Entering New York's First “Hobble-Skirt” Car. The Floor of the Car is But Three Inches 
above the Pavement 
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compares with aluminum, but, by cold- 


rolling, the hardness is considerably 
increased. If again heated, this addi- 


tional hardness is lost. 

The electrolytic iron melts at about 
2,900 deg. Fahr. It is particularly 
valuable for wires, tubes, etc., for 
chemical purposes. It also magnetizes 
quickly and loses its magnetism with 
corresponding quickness and complete- 
ness, which adapts it for use in electro- 
magnetic apparatus. 

The electrolytic method requires a 
current of great strength, up to 200 
amperes for every 10 sq. ft. With such 
a current, plates of about 0.2 in. in 
thickness are obtained. These are 
easily rolled into sheets or drawn into 
wire, 


THE STOVE INVENTED BY 
ENGLAND’S KING 


England’s king has joined the list 
of royalties who have, now and again, 
proved their ability as inventors. The 
invention of King George V is a com- 
bined kitchen stove and dining-room 
fireplace, designed to be placed in the 
wall separating the dining room and 
kitchen. After the meal is cooked, the 
grate in the kitchen is transferred, 
with its charge of burning coal, into 
the dining-room fireplace, simply by 
the operation of a lever. 

The idea of such a cooking and 


The Kitchen-Range Portion of King George's Invention 
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The Fireplace Portion in the Dining Room 


heating combination is said to have 
come to King George after he as- 
sisted, as Prince of Wales, in the for- 
mal opening of a settlement of cheap 
apartments for workingmen’s fam- 
ilies, founded in Chelsea in 1908. The 
stove has just been patented in Ger- 
many, the German crown prince act- 
ing in the matter as the agent of King 
George. 


SAWDUST AN INGREDIENT 
OF CARBORUNDUM 


Every now and then reports are 
published about someone who its 
trying to utilize the sawdust which 
accumulates all too rapidly at some 


sawmills and woodworking’ estab- 
lishments. Meanwhile some of our 


electric-furnace pioneers have quietly 
gone ahead and have already been 
using sawdust for years as one of the 
ingredients for making that exceed- 
ingly hard grinding material, carbo- 
rundum, To produce this, a heavy 
current is passed through a core of 
coke surrounded by a mixture of car- 
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bon, sand, salt and sawdust. Which 
again goes to show what marvelous 
results can be obtained from the most 
commonplace ingredients when the 
electric current is available. 


AUTOMATIC-DUMPING 
WHEELBARROW 


A wheelbarrow that automatically 
dumps its load forward over the wheel 
has been designed for concrete con- 


The Pushing Down of the Handles Dumps the Load 
over the Wheel 


tractors by an eastern concern. With 
this wheelbarrow material may be 
easily placed where wanted by merely 
directing the single wheel along the 
plank to the point desired, and then 
pushing down on the wheelbarrow 
handles, which elevates and dumps the 
load forward. 
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A CARTRIDGE FUSE THAT 
MAY BE REFILLED 


A refillable cartridge fuse, the shell 
of which is designed to last for a period 
of years so as to admit of any number 
of fuse renewals, is being manufac- 
tured by a Pittsburg, Pa.,company. In 
refilling the cartridges, the fuse wire 
is passed through the shell and washer 
and the ends bent in a curve over the 
washer. One cap is then screwed on 
tightly by hand and the shell filled 
with asbestos packing, after which the 
other cap is affixed in a manner sim- 
ilar to the first. The barrel of the first 
cap is then placed in a pipe vise and 
the barrel of the cap at the other end 
is turned by means of a pipe wrench 
until both caps are tight and the blades 
in alignment, which forces the soft fuse 
wire to make a good wiping contact 
with the caps. 


CBlériot, the French aeroplane con- 
structor, has recently put on the mar- 
ket his 28th model of flying machine, 
which is a comparatively low-priced, 
but well-built, type intended to “popu- 
larize” aviation. 


NOVEL FRENCH AUTOMOBILE 


DESIGN 


The above illustration shows a new automobile of rather daring design, the product of a French 
manufacturer. It was a feature of the Automobile Exhibit at Brussels. It is one of the first attempts to 
apply the disk wheel to the touring-car type. These wheels have been in use for motor trucks for some 
time. Other features of this novel design are the combination of the fender and the tire carriers, and the 


V-shaped radiator which decreases wind resistance. 
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The Wonders of Light 


By J. GORDON OGDEN, Ph. D. 


* 
IV — Reflection and Refraction 


This is the fourth of a series of articles by the author of “Heat” and “ The Kingdom of Dust,” which have appeared 


in this Magazine. 


T is possible to see around a corner ; 
to bring the moon so close to us 
that we could see a modern skyscraper 
on its surface if one were there; to 


Dr. Ogden is professor of physics in the Fifth Avenue High School, Pittsburg, Pa. 


the light is streaming through the 
windows of your home, arrange the 
curtains so that the light can enter 
only through a narrow slit. Place 


bring the sun so near that we can see a mirror on the floor, directly in 
great holes in its — the pathway of 
outer envelopes, the sunbeam. 
large enough to The beam of 
engulf dozens of light, owjng to 


worlds as big as 
ours; to magnify 
a flea until it ap- 
pears to be the 
size of a toad; to 
look directly into 
the living tissue 
of a frog’s toes 


the dust that is al- 
ways present, will 
be plainly visible. 


It will impinge 
upon the mirror 
and be reflected 
to the opposite 


wall where it will 


and see the tiny 
little corpuscles 
dodging hither 
and thither in 


Mirage in the Desert, Which Often Deceives the 
eary Traveler into Believing That He is near the 
Longed-For Oasis 


appear as a multi- 
tude of confused 
images of its 
source—t he sun. 


their journey 
through a_ net- 
work of capil- 
laries. And how, 
you ask, may all 
these wonderful 
things be done? 
Simply by taking 
advantage of the 
fact that light 
may be reflected 
and refracted, 


Now, hold a yard- 
stick vertically 
over the mirror 
with 


one end on 
the glass directly 
over the s pot 
where the  sun- 
light touches it. 
The yardstick ex- 
actly bisects the 
angle made by 
the two beams, 


On a sunny 
day about mid- 
afternoon when 


Mirage on the Sea. 
Refractions or 


Both Caused by Successive 
Reflections of Light through Air- 
Strata of Different Densities 


known as the in- 
cident and re- 
flected beams. 
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BOOK on TaBe 


Fig. 1—Demonstration of a Funda- 
mental Law in Optics: That Angles 
of Incidence and Reflection are 
Alike 


You have not only made 
yourself familiar with 
the phenomenon of res 
flection, but you have also 
demonstrated the truth 
of the fundamental law 
of reflection that the an- 
gle of incidence is always 
equal to the angle of re- 
flection. 


Fig. 3— The Prism Apparently Lifts 
the Object into View, and Bends 
some Rays More than Others, 
Curving Horizontal Lines 


second experiment? Why 
did the light bend when 
it struck the water in the 
tumbler? 

Imagine a line of sol- 
diers walking abreast 
along a broad highway. 
All the men move with 
equal velocity as long as 


the highway remains hard 


An interesting labora-  Fig.2—Bottom of Tumbler, Fillea and firm, If they come 


tory experiment, which 
illustrates this point, is 
shown at Fig. 1. The apparatus con- 
sists of a wooden or pasteboard box 
with an electric light at one side and a 
mirror at the bottom of the box. <A 
small aperture is made at one side at 
a point opposite the light. The rays 
of light will then be thrown on the 
mirror and reflected to the other side 
of the box. 

While you have the narrow beam 
of light at your service, substitute for 
the mirror a tumbler full of water, and 
place it directly in the slanting path- 
way of the beam. The beam will be 
decidedly bent out of its course at the 
point where it strikes the surface of 
the water, and will pass through the 
water at a different angle. This is 
known as refraction. 

Now it is an easy matter to under- 
stand why the light was reflected in 
the first experiments. It behaved just 
as a rubber ball would behave under 
similar conditions. But how about the 


with Water, Seems Lifted Ver- ° 
tically above Its Real Position UPON a section of the 


road that is soft and 
muddy straight across, the onward 
march will be impeded, as every sol- 
dier will strike the muddy section at 
precisely the same instant. Suppose 
that this muddy section lies slantingly 
across the roadway. Obviously the 
soldiers that reach it first will be held 
back, while the others who have not 
reached it will continue to march with 
their accustomed velocity. If the men 
continue to walk, shoulder to shoulder, 
the line of march will necessarily be 
oblique to the original line, after they 
have all reached the muddy section. 
This is precisely what happened to the 
beam of light in our second experi- 
ment. Light moves faster through air 
than through water, and the corner 
edge of the beam that reached the 
water first, slackened in velocity, while 
the remainder of the beam edge moved 
with its original velocity. Part of 
the light was moving in water, and 
the other part was still in the air. The 
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water is the muddy section of the road 
for the light-soldiers, and by the 
time the entire edge of the beam 
reached the water, its course had been 
changed, and the light moved through 
the water at a slightly different angle. 

It would be inconvenient, however, 
to be compelled to use water every 
time we wished to bend light waves. 
Any substance may be used that is 
transparent to light waves, provided 
that its density is different from that 
of air. Let us therefore substitute 
glass for water, and construct from 
this material “light benders” known 
as prisms. A prism is a three-cornered 
bit of glass that is bound to present an 
oblique surface, a mud road, to light 
waves either upon entering or leaving 
its crystal confines, as shown in Fig. 3. 

If two prisms are placed apex to 
apex, as shown in Fig, 4, the device is 
known as a double concave lens. Such 
a lens will cause the rays of light that 
pass through them to diverge. If the 
two prisms are placed base to base 
they form a double convex lens, and 
light passing through this combina- 
tion will be made to converge, as 
shown in Fig. 5. It will be observed 
that the rays of light that pass through 
either a concave or convex lens are al- 
ways bent toward the base of the con- 
stituent prisms—the thickest part of 
the glass. 

We are now ready to understand 
just how a simple microscope, or 
“linen-tester,” magnifies. Hold a 
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double convex lens quite near to the 
object that is to be examined The 
object, being illuminated, sends light 
through both prisms of the lens. This 
light, of course, will be bent in accord- 
ance with the principle already ex- 
plained. Now light from an object 
carries with it, no matter how many 
times it may be reflected or bent, an 
image of its source. We see an ob- 
ject in the light that comes from it, 
and likewise, we see, or think we see, 
the object in the last bending of the 
ray. The light enters the eye, each 
ray carrying with it, as before stated, 
a tiny image of its source. The eye 
immediately refers the object to some 
point directly in a straight line with 
the last bending of the ray. Now if 
two rays of light from the same point 
on the object enter the eye, each car- 
rying an image of this same point, the 
eye will refer the point to the apparent 
intersection of the two lines, as a 
point that is common to two lines 
must be at their intersection. A little 
study of Fig. 6 will make clear how 
the magnification is produced. The 
eye, of course, is deceived, as the 
image is purely imaginary or “virtual” 
as it is termed. 

A compound microscope, much 
more powerful than a single lens, is 
made up, in its simplest form, of two 
convex lenses. Every one is familiar 
with what is known as a “burning 
glass” (Fig. 7). It is a double convex 
lens through which the light (and 


A — 


Figs. 4 and 5— The Concave and Convex Lens, and Path 
of Light through Them. Refractive Effect Same as 
of Double Prisms, Light being Bent toward Base 


Fig. 6—Simple Microscope and Forming of Enlarged 
Virtual” Image, So Called, because It cannot be 
Caught on a Screen 
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heat) passes, converging to a focus 
where a “real” image is formed. We 
have all seen the upside-down picture 
on the ground glass of acamera. This 
picture is a real image. Now if we 
place such a lens, only much smaller 
than an ordinary burning 


position for many years to come, as 
the mechanical difficulties in the pro- 
duction of such an enormous disk of 
optical glass are almost unsurmount- 
able. Optical glass is quite different 
from ordinary glass, as it must be 


glass, at one end of a tube, 
the real image or picture 
of an object will be 
formed somewhere within 
the tube. This image, be- 
ing real, as the rays of 
light actually meet within 
the tube, is practically a 
source of light, as though 
it were the object itself. 
Hence it can be magnified 
by means of another 


homogeneous, free from 
“strie” and other defects 
that are of little. impor- 
tance in window glass. 
Practically all the world’s 
supply of optical glass is 
made in Jena. The manu- 
facture of astronomical, 
microscopical, and cam- 
era lenses has become 
one of the fine arts. 

A simple lens made of 
only one piece of glass 


double convex lens, a sim- 
ple microscope, at the 
proper distance from it. 
In other words, the first 
lens forms a real image which the sec- 
ond lens magnifies. 

The principle of the refracting tele- 
scope is precisely the same as that of 
the compound microscope. A _ large 
lens at the object end of a tube (hence 
called the “objective”) forms a real 
image within a long tube. This image 
is magnified by a simple microscope, 
called the “eyepiece,” at the other end 
of the tube. The larger the objective 
the more light will enter the tube. 

The great Yerkes telescope, a part 
of the equipment of the University of 
Chicago, has an objective 40 in. in di- 
ameter. This objective is the largest 
refracting lens in the world and is a 
masterpiece of human skill. It is quite 
likely that it will retain its premier 


of Refraction 


Fig. 7—Real, Inverted Image of may be used in cheap In- 
Sun by Refraction through 
“Burning” Glass. Heat and 
.Light Both Follow the Laws @eaizte 


struments, but would be 
impracticable 

where a high degree of ac- 
curacy is required, This is due to the 
fact that the upper and lower parts of 
a lens have a more powerful refractive 
power than the central area. With a 
single lens the light from an object 
will be brought to a focus at different 
points, This is known as “aberration.” 
It may be partially corrected by the 
use of an adjustable screen or dia- 
phragm to cover the upper and lower 
parts. A better correction may be se- 
cured by the use of a combination of 
lenses of different refractive powers, 
and arranged so that the thick part of 
one lens will be opposite the thin part 
of the other, Figures 8 and 9 show the 
phenomenon of aberration and its cor- 
rection by diaphragm; Fig. 10 illus- 
trates the correction of aberration by 
means of a compound lens. 


There is another form 
of telescope known as a 
reflecting telescope. In 
some respects this instru- 
ment has an advantage 
over the refractors; for ex- 
ample, better photographs 
of faint objects, such as 
nebulz, can be made with 


reflectors. The principle 


Figs. 8, 9 and 10—“ Aberration” in, a “Simple” Lens. How It is Of the reflecting telescope 
is easily understood. A 


Overcome by Diaphragm, and by “Compounding” 


with Different Refractive Powers 


Lens of Parts 


| 
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concave mirror is placed at one end 
of a long tube, and the parallel rays of 
light entering the tube through the 
other end will be reflected and con- 
verge toward one point. In the tube, 
directly in the pathway of the converg- 
ing rays, a plane mirror is 
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flector, and when this giant eye of 
science is placed in commission, we 
shall learn even more of the starry 
depths of space. 

Some curious. results of refraction 
and reflection may not be uninterest- 


arranged, obliquely, to re- 
flect the rays to the eye- 
piece where the image is 


magnified as in the simple = = 


microscope (Fig. 11). 

One of the largest re- “0 
flecting telescopes in the 
world is in the Carnegie 


Solar Observatory located 
on the summit of Mount 


-- 
| 
| 


Wilson, near Pasadena, 
Cal. The mirror is an im- 
mense disk of glass weigh- 
ing 1,900 Ib. It is 60 in. in diameter, 
75% in. thick, and is hollowed out so 
as to be 67% in, thick at the center. It 
is covered with an extremely thin coat 
of pure silver deposited by a chemical 
process, upon the front surface. A 
silver dime would supply sufficient sil- 
ver for two such mirrors. When the 
instrument is not in actual use it is 
swathed and covered with fine woolen 
blankets in order that no distortion 
may be produced in the accurately cal- 
culated curves of the reflecting surface, 
through expansion or contraction by 
a change in temperature. The dome 
immediately over the instrument is 
protected from the sun by a white can- 
vas shield, and 


Fig. 11— The Reflecting Telescope and the Path of Light from the 


Distant Star to the Observer's Eye 


ing. The earth's atmosphere, which 
is about 130 miles in depth, varies con- 
siderably in density. As a result it is 
a powerful refracting medium, espe- 
cially for light waves emanating from 
luminous bodies near the horizon. A 
lighthouse and island, hidden by the 
curve of the earth from an observer, 
may be seen high up in the sky, as 
shown in one of the illustrations on 
the first page of this article. For the 
same reason the sun appears to rise 
before its disk is really above the hori- 
zon, and it also remains visible for an 
appreciable time after it has set. Re- 
fraction, therefore, adds to the length 
of our days in a literal sense at least. 

T he _ weary 


the _ sheet-metal 
walls are double, 
with an air space 
of 2 ft. between 
them. The whole 
building is prac- 
tically air-tight. 
With this instru- 
ment some re- 
markably fine 
photographs of 
star clusters have 
been made A 
movement is on 


traveler over the 
desert sands is 
often deluded by 
t he appearance 
in the distance 
of a_ body of 
water that reflects 
the foliage of a 
palm, as shown 
in the other il- 
lustration. The 
hot sand _ heats 
the air directly 
above it and 


foot to construct 
a new instrument 


with a 100-in. re- tains” to 


Fig. 12— An Effect of Total Reflection, the Phenome- 
non on Which the Construction of “ Electric Foun- 


causes the atmos- 
phere to assume 
a layer-like con- 


Be 
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dition composed of strata of different 
densities, The light from the top of 
the palm comes directly to the eye in 
a straight line, and other rays from the 
same point pass threugh the various 
layers in a curved line, finally reaching 
the eye seemingly 
from a point far 


ing. When the cork is removed the 
water will spurt out in a graceful 
curve, and will carry with it the im- 
prisoned light. The water will have 
the appearance of liquid silver. The 
interposition of sheets of colored gela- 

tine will enable 


below the top, 
giving the effect 
of a_mirror-like 
reflection, similar 


the experimenter 
to produce the 
most beautiful 
chromatic effects. 

Another curi- 


to that of a pond 
of water. 


ous experiment 


One of the 
most beautiful 


depending upon 
the use of a bit of 
simple apparatus 


phenomena 
known phys- 
ical science is 
that which is illustrated in Fig. 12. It 
is known as total reflection. A hole 
is bored in the middle of one side of a 
glass bowl by means of a metal tube 
with sharp edge. A cork is placed in 
this opening and the flask filled with 
water. A beam of sunlight or elec- 
tric light from a stereopticon is con- 
centrated on the side of the flask op- 
posite the cork in such a manner that 
the curved side of the flask will bring 
the light to a focus right at the open- 


Fig. 13— Reading Newspaper through Interposed Brick, : 
and How It is Made Possible boy can _ easily 


that any clever 


construct, enables 
one to apparently see through an 
opaque object. Figure 13 is a dia- 
grammatic sketch showing the prin- 
ciple involved—that of a series of re- 
flections from four mirrors arranged 
at the proper angles to each other. 
Many a side-show on circus days has 
reaped a golden harvest with this 
device, when the voluble “professor” 
in charge collected a small sum for 
permission to read a newspaper 
through an ordinary brick. 


bal 


Experiments are being conducted at the famous flying grounds at Issy-les-Moulineaux, France, on 
a new aeroplane called the ‘‘ Canard Pons.’’ This is a biplane driven by a 50-hp. six-cylinder Anzani 
motor. Its horizontal and vertical rudders are located far in front of the planes, and a small vertical 
plane is placed, keel-like, beneath the planes to aid in maintaining stability. Small, triangular, vertical 
planes connecting the main planes are used as braces and as aids to stability. Altogether it is an 
unusual type of machine and its performances are being watched with interest. 
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PROPOSED THAT DIRIGIBLES 
BURN THEIR OWN GAS 


A French engineer proposes that part 
of the hydrogen gas which gives the 
dirigible its buoyancy be used as fuel 
for the motors, thus effect- 
ing what he believes will be 
a considerable saving. 
Much of this gas, he claims, 
is now necessarily wasted, 
because, as the fuel carried 
by the dirigible is gradu- 
ally consumed,/the airship 
becomes lighter and would 
rise unless some of the gas 
were allowed to escape. 

The idea of the French 
engineer is that a way 
should be found to utilize 
this waste gas with the 
other gases which feed the 
motors. He also believes 
that in this manner a diri- 
gible could be kept flying 
for some time after all the 
regular fuel was consumed, 
throwing out ballast, of 
course, to maintain the as- 
censional force of the bal- 
loon. Of course, some 
means of safely conveying 
the gas from the envelope 
to the motors would have 
to be devised, so that there 
would be no danger of ex- 
ploding the balloon, 


ELECTRICITY CHEAP 
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is seeking to encourage electric bak- 
ing, and provides free ovens for local 
bakeries, guaranteeing that the elec- 
tric current shall not cost more than 
sources of heat hitherto employed for 
these purposes, 


AS OIL ABROAD 


To popularize lighting 
and heating by electricity, 
various plans are being tried by for- 
eign electric stations. In Bremen a 
limited current is offered to small 
users, making it practicable for a work- 
man’s family to use a specified number 
of lamps, say, three 16-cp., and no more, 
the cost to be about the same as that 
for oil lighting. The house may be 
wired for any number of lamps, the 
current limiter preventing the use of 
more than the contract number at one 
time. In Vienna, the municipal plant 


Courtesy The Sphere, London. . 


Route of the Tunnel that Climbs the Alps. Electric Trains will Carry 
Tourists to the Summit of the Famous Jungfrau 


CLIMBING THE ALPS BY 
ELECTRIC TRAIN 


Considerable mention has been made 
from time to time in this magazine of 
the progress of construction work on 
the Jungfrau Tunnel Railway by 
means of which tourists in the Alps 
may reach the summit of the Jungfrau, 
an altitude of 13,672 ft., in electric 
trains. The height to which the tun- 
nel has so far been pierced is 11,141 
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ft. above sea level, and a further 2,000 
ft. of work is to be accomplished be- 
fore the actual lift to the summit can 
be built. How the tunnel ascends the 
mountains is shown in the illustration. 


INTERMITTENT STAIR 
LIGHTING 


The majority of landlords in this 
country either turn the hall lights in 
their building off altogether at mid- 
night or have a very dim light, which 
is, as a rule, insufficient for lighting 
the entire hall. The owners of some 
apartment buildings in Germany are 
somewhat more considerate of the oc- 
cupants of their buildings and have 
provided a special lighting system. 
The halls and stairways are all lighted 
brightly until midnight and then they 
are switched over to a special circuit 
which enables anyone entering or leav- 
ing the building to turn on all the 
lights for a period of several minutes, 
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at the end of which time the lights go 
out automatically. 

All the lights are controlled by a 
special clock so constructed and ad- 
justed as to turn the hall lights on and 
off at the desired hours. When the 
lights are turned off by the clock they 
are switched to an emergency circuit 
which is controlled by a push-button 
at each landing. Pushing any button 
will operate a clock switch which 
turns all the hall and stair lights on 
and automatically turns them off after 
several minutes. The time the lights 
remain turned on can be adjusted to 
any desired period. 


@The Paris police authorities have 
decided to create a special diving 
corps, to be equipped with complete 
apparatus for going down. to the bed 
of the rivers Seine and Marne, in and 
near Paris. A_ special boat will be 
built for their use, and added to the 
present river police flotilla. 
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A VISION OF THE FUTURE IN WARFARE -° 


Scene from the recent maneuvers of the French army at Vincennes. 
dirigible were used to direct the movements of the troops in a pursuit of the ‘‘ enemy's "’ forces. 


Two aeroplanes and one 
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Pp Hardware Automobile Made of Articles from the Ordinary Stock of a 


Modern Hardware Store 


AN AUTOMOBILE MADE OF 
HARDWARE 


Hardware assembled in the form of 
an automobile as a window display is 
shown in the accompanying illustration 
of the window of a store in Bridge- 
port, Conn, The chassis is formed of 
stepladders ; the axles, of mop handles; 
the wheels, of steel pulleys; the head- 
lights, of large tin funnels, and the 
radiator, of an ash sifter. The hood is 
made up of steelbound mosquito 
screens, and through it can be seen 
steel cans representing engine cylin- 
ders, with pet cocks, spark plugs, con- 
nections, etc. A small electric fan is 
placed back of the radiator; the seat is 
a fireless cooker; the running board 
consists of plumb levels; the steering 
wheel is a baby-carriage wheel, and 
the control levers are formed of 
wrenches. 


CAn electrical machine has been in- 
stalled in a Brooklyn factory for cut- 
ting covers for umbrellas which cuts 
through 350 thicknesses of cloth at 
once, making enough shapes to cover 
50 umbrellas. 


MACHINE PRODUCES COMPLEX 
DESIGNS 


A machine by the aid of which any 
number of intricate designs may be 
produced, is shown in the accompany- 
ing illustration. It is called a geomet- 
ric chuck, and consists of a series of 
rows or planes of wheels, arranged in 
tiers. Every wheel, cog and screw is 
so true in workmanship and arrange- 
ment that there is no noticeable fric- 
tion when the machine is in motion. 


A Machine Which 


Intricate Pen 
Produces 
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PORTABLE HOMEMADE 
MOTOR-DRIVEN SAW 
A small portable sawmill, built by a 


farmer for use in the farmyard or in 
the implement barn, and driven by a 


Electrically Driven Circular-Saw Outfit Constructed 
by a Farmer 

5-hp. direct-current motor, is shown in 

the accompanying illustration. It is 

provided with 100 ft. of flexible wire, 
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for attachment to any of the three 
outlet blocks mounted on buildings 
about the farmyard. The outfit can 
be backed up and belted to other farm 
machinery when the motor is required 
for such purposes. 


PHOTOGRAPHS AS RAILROAD 
CONSTRUCTION REPORTS 


Photographs as substitutes for writ- 
ten reports have been adopted by a 
western railroad in showing the prog- 
ress made in construction work. The 
work of changing a grade crossing or 
building a bridge is photographed at 
stated intervals, and these photographs 
are submitted to headquarters as evi- 
dence of the progress, and are filed 
as records and illustrations of the 
methods adopted. Photographs are 
also taken of every mile of track, . 
showing curves, grades, switches and 
crossings, The book of rules, a copy 
of which is in the hands of every rail- 
road man, is illustrated by a complete 
set of photographs, and all the ma- 
terial of the road is photographed. 


(The French War Department has es- 
tablished a new office—minister of 
aviation, 


REINFORCED CONCRETE TRESTLE 


A manufacturing plant at Passaic, 
New Jersey, has built a 360-ft. coal 


stead of wood or steel. The trestle for- 
merly in use was a wooden one, and 


was condemned as too light 
for the heavy type of loco- 
motives now in use. The 
structure comprises a se- 
ries of concrete bents with 
deep caps, tied together 
with heavy longitudinal 
stringers. The bents are 
spaced 17 ft. apart, are 
about 17 ft. from the 
ground level to the base of 
the rail, and are 8% ft. 
wide at the top and 14% 


Courtesy Engineering Record 
A Coal Trestle Constructed of Reinforced Concrete 


trestle which is unusual in that it is 
constructed of reinforced concrete in- 


ft. at the bottom. The 
posts are 2 ft. square, rein- 
forced with four 34-in. 
twisted rods and 14-in. hoops, spaced 
about 4 ft. on centers. 
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Charitable Diners in a Birmingham, Eng., Restaurant Place Pennies in Paper Twists and Throw Them 
against the Ceiling, Where They Stick because of the Tack Protruding from the Cork to Which Each 


Twist is Attached 


CHARITY 


A unique method of interesting peo- 
ple in the giving of pennies for a char- 
ity is proving remarkably successful 
in England, where it was employed by 
2 Birmingham restaurant. At each 
plate is a twist of colored tissue paper 
attached to a cork from the outer end 
of which a tack point protrudes. The 
charitable diner places a penny in the 
twist of paper and throws it at the 


PENNIES PITCHED AT A CEILING 


ceiling, where it usually sticks, al- 
though more than one throw is some- 
times required when the surface of 
the ceiling has become crowded 
with these missiles, When the accom- 
panying photograph was taken, it was 
estimated that the ceiling held about 
$45. The money so collected is turned 
over to a fund for clothing poor chil- 
dren. 


AMERICAN FOSSIL CAMELS 


The first fossil camels ever found in- 
tact in America are being set up in the 
Carnegie Museum in Pittsburg, and 
curious littie animals they are, being 
not much larger than greyhounds, with 
slender legs and long necks. 

These skeletons were clothed with 
flesh ages ago, and existed in the 
Niobrara Valley in western Nebraska, 
where Prof, O. A. Peterson, of the Car- 
negie Museum, and Dr. F. B. Loomis, 
of Yale University, found them, 


These fossil camels are said to be 
the remote ancestors of the modern 
camels and dromedaries of Arabia and 
Africa, and of the llamas of South 
America. The camel originated in 
America, the earliest form being no 
larger than a European hare. The 
species represented by the new speci- 
mens at Pittsburg is a later type, to be 
found in the Miocene strata. Twenty- 
nine skeletons were found in more or 
less complete preservation, and the 
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three mounted are said by Professor 
Peterson to be more complete than any 
other Miocene mammals ever found. 


The Mounted Skeleton of One of the Camels that 
Thrived in Nebraska Hundreds of Thousands of 
Years Ago 


From the fact that all the skeletons 
were found in one spot it is believed 
that they constituted a herd which was 
suddenly mired to death or overtaken 
by some catastrophe of nature. 
Originating doubtless in the western 
part of the country, these greylround- 
like camels strayed to South America, 
where their living descendants, the 
llamas and guanacos still exist. Re- 
mains of prehistoric camels have been 
excavated on the pampas of Argentina, 
and taken from caves in Brazil. Other 
prehistoric camels found their way to 
Asia by way of Alaska and the Siberian 
connecting link of land, for in those 
periods North America and Asia are 
assumed to have been thus united. 


A HIGH-TENSION ELECTRIC 
LABORATORY AT HARVARD 


Harvard is to have, through the gift 
of a Boston donor, a laboratory for the 
study of high-tension electrical cur- 
rents and phenomena which will prob- 
ably outrank anything of the kind in 
the world. The intention is to build 
a huge transformer which will deliver 
alternating current at 1,000,000 volts, 
a far higher voltage than has yet been 


handled over metallic conductors. 
Means will also be provided for ob- 
taining a direct current of 100,000 
volts. 

The work of the laboratory will in- 
clude investigation of energy losses in 
high-tension transmission lines (co- 
rona losses) and study of insulating 
materials; designing of instruments 
and machines and the study of mate- 
rials for their construction; wireless 
telegraphy and telephony, and _tele- 
phone investigation and experiments, 
particularly with reference to the dis- 
turbances arising from high-voltage 
lines. 

One of the chief objects of study 
will be the question of how to con- 
duct, with a minimum of loss, cur- 
rents running up to 1,000,000 volts. 
So far, the losses in high-tension cur- 
rents have been studied up to a volt- 
age of only about 250,000 volts. The 
chief loss of energy is that due to the 
corona, The present use, for power 
and lighting purposes, of electricity 
developed from natural water powers 
is sharply limited by the cost of trans- 
mission lines and the loss of energy. 
How narrow these limits really are, 
may be judged, according to an arti- 
cle in the Harvard Alumni Bulletin, 
by the fact that of the half dozen or 
so of the most important power lines 
in America, none exceeds 110,00® 
volts. If less copper in the transmis- 
sion line could be used with a high- 
tension current, there would be less 
loss of energy, and the cost of the 
whole transmission woukf be mate- 
rially reduced. 

Insulating materials offer another 
important problem. The glass used 
for insulators is of such extremely 
variable quality that the government 
buys tons of it annually simply to 
supply the breakage and failure in its 
wireless telegraph apparatus. Prof. 
G. W. Pierce, Harvard’s wireless tele- 
graph expert, in assembling powerful 
wireless apparatus at the Brooklyn 
Navy Yard, found that the insulating 
glass was repeatedly broken by the 
currents of the transformers so that 
several thousand dollars’ worth of 
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glass was wasted before serviceable 
material was found. A study of the 
chemical and electrical properties of 
glass and of means for manufactur- 
ing glass of the required quality will 
receive much attention. - 

Other of the larger problems to be 
studied include the use of high-tension 
currents in making the nitrogen of the 
air available for fertilizing the land, 
and the use of higher-tension currents 
for wireless communication, 


INTERNATIONAL AVIATION 
SCHOOL 


The March class in aviation at the 
Curtiss winter camp on North Island, 
San Diego, Cal., was of particular in- 
terest because of its international as- 
pect. In addition to a number of 
Americans, it comprised nine different 
nationalities, the different parts of the 
world represented being Russia, Ger- 
many, Canada, France, Scotland, Ire- 
land, Japan, India, and Greece. The 
East Indian and the Jap differed more 
than a foot in height, and this caused 


881 


some difficulty in setting the controls 
of the practice machine to fit these 
two extremes. 


NAME HANDLE FOR HAND AND 
TRAVELING BAGS 


A metal handle for traveling bags, 
hand bags, suitcases, etc., with the 
name of the owner, in metal letters, 


we Nite yy 


Owner's Name on the Handle of a Traveling Bag 


locked in it in such manner that these 
cannot be removed without breaking 
the handle, is shown in the accompany- 
ing illustration. The material is sheet 
steel. 


dy 


Nine Nationalities in an Aviation Class in California. From Left to Right: 
M. Stark, Canada; Albert Schaerff, France; R. E. Mc 
K. Takeishi, Japan; Mohan Singh, India; Capt. Capitsini, Greece 


Germany; N. 


J. G. Kaminski, Russia; C. A. Berlin, 
illan, Scotland; Lansing Call’n, Ireland; 
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CAPSTAN-OPERATED BLOCK 
AND TACKLE 
A block and tackle especially adapted 


for one-man operation, even though the 
load pulled weigh 1,000 Ib., or for the 


The Capstan Block and Tackle as Used 


hauling of loads up to 4,000 Ib. in 
weight by two men, is shown in the 
accompanying illustration. The con- 
struction is similar to that of the or- 


dinary block and tackle, except that 
the last pulley the rope passes over is 
in the form of a small capstan. After 
the rope has passed over the various 
pulleys in the blocks, the end is given 
two or three turns around the capstan, 
which is turned by means of the hand 
lever, as shown. 

The capstan block and tackle is es- 
pecially adapted for automobiles, be- 
ing easily stored in the car, and en- 
abling the driver to drag his car out of 
deep sand or mud with little difficulty. 


CThe Diesel oil engine, which has re- 
ceived successful trials on steamships, 
is now to be tested for locomotives. 
An engine has been equipped with the 
motors and will be given a. trial on 
one of the Prussian railways. 


BEAUTIFUL INSECTS ATTIRED IN LACE 
By EDWARD F. BIGELOW 


The professional entomologist em- 
ploying himself mostly along technical 
lines, as is John Henry Comstock, 
professor of entomology at Cornell 


Tiny Insects Which are Draped in Exquisite Lace Pattern, 


Enlarged 128 Diameters 


University, would naturally not be ex- 
pected to indulge in rhapsody, but here 
is the manner in which he refers to the 
beauty of the lace bugs: 


“Dainty as fairy brides are these 
tiny, lace-draped insects. One glance 
at the fine white meshes that cover the 
wings and spined thorax is sufficient 
to distinguish them from 
all other insects, for these 
are the only ones that are 
clothed from head to foot 
in fine white Brussels 
net.” 

One who has been to the 
sycamore trees in winter 
and has peered into the 
crevices of the trunk, and 
under the loosened flakes 
of bark, has_ certainly 
found these lace-covered 
insects and can excuse Pro- 
fessor Comstock for tem- 
porarily laying aside tech- 
nical language in _ his 
learned manual and for 
bursting forth with such 
words of enthusiasm as 
those that have been inspired by the 
beauty of these insects. 

It is not possible for even photog- 
raphy to do their beauty justice. To 
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see them at their best they should 
be illuminated by a strong light 
thrown on them from above and then 
examined by the aid of a lens of mod- 
erate power. From head to “tail” and 
even extending beyond the head and 
the “tail” they are clothed in a gar- 
ment of exquisite lace in a novel pat- 
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tern and with a peculiar and beautiful 
iridescence. In beauty of structure 
they excel, I think, any other form of 
insect life. I say beauty of structure 
because in beauty of coloring, as they 
are entirely white, they are not to be 
compared with the gorgeous metallic 
glittering of some of the beetles. 


ELECTRIC LAMPS FOR 
MATCHING COLORS 


The desirability of being able to 
match colors under artificial light, 
which is always more or less tinted 
with one color or another, 


the pilings, which became undermined 
by high water. A locomotive, hauling 
a long freight train, was directly over 
the pier when the latter sank, allowing 
the trestle to give way. The 85-lb. 
rails, however, did not break, and the 


has resulted in a special at- | 
tachment for the ordinary 
electric lamp, by means of 
which a_ perfectly white 
light is produced. In this 
lamp the light is transmit- 
ted through a number of 
strips of different-colored 
glass, arranged under the 
lamp. They could not be 
placed one over the other, 
as such.an arrangement 
would practically prevent 
the transmission of the 


light rays, so they are 
placed side by side and the 
light is mixed by a diffuser 
after passing the strips. The size of 
each of these colored strips may be 
fixed according to the quality of the 
light, so that the result obtained is a 
perfectly white light. 

It is claimed that the arrangement 
provides a light so close to that of 
daylight that colors matched by it 
match equally well in the light of the 
sun." 


and the 


RAILS HOLD WHEN TRESTLE 
GIVES WAY 


A bridge wreck which had a happy 
ending is shown in the accompanying 
illustration. The placing of a coffer- 
dam for the construction of a concrete 
pier in the Grand Trunk Pacific Rail- 
road bridge across the Missanabie 


River, New Ontario, Canada, loosened 


Bridge Accident in Canada in Which Locomotive Climbed to Safety 


Cars were Drawn Back over Rails That Held, Although 
the Trestle Sank beneath Them 


locomotive, disconnected from the rest 
of the train, climbed to safety under its 
own steam. The tender and cars were 
hauled back over the hanging rails 
without mishap. 


FIFTY-POUND ELECTRIC 
FLATIRON 


A 50-lb. electric flatiron, used by a 
New York tailor, is said to be the larg- 
est electric iron in the world. Too 
heavy to be operated simply by hand, 
it is hooked up to an apparatus which 
raises, lowers, and helps swing it. The 
giant iron was originally constructed 
to be gas-heated, and all that was re- 
quired in the change was the ripping 
out of the gas piping and the substitu- 
tion of an up-to-date electric heating 
unit. 
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LEAP YEAR AND THE 
CALENDAR 


Recent Proposals to 
Change the Calendar 


By FRANCIS MOLENA 


HE Leap Year was _ introduced 

1957 years ago by Julius Caesar 
who decreed that every fourth year 
should have 366 days instead of 365 
days. The reason for this was that 
there are about 36514 days in a year, 
or more exactly, 365 days 5 hr. 48 min. 
45.51 sec. A year of 365 days is about 
one-quarter of a day less than the true 
year, and as the error amounts to 
about a day in four years, it is cor- 
rected by the leap year. 

Since the year is not exactly 36544 
days in length, the calendar founded 
by Caesar contains a slight error 
which was corrected in 1582, by mak- 
ing the century years ordinary years 
unless they are divisible by 400. This 
calendar will not get in error by so 
much as a day until more than 3,000 
years have elapsed. 

In spite of the fact that the pres- 
ent system of leap year is satisfactory 
for thousands of years, the calendar 
is still very faulty in important re- 
spects. It has recently become the 
subject of very much discussion, and 
bills have even been introduced in the 
British Parliament to reform it. The 
chief objections to it are that the 
months are not all of the same length, 
that the days of the week do not fall 
on the same days of the month in suc- 
cessive years, and that all those holi- 
days which occur at specific dates fall 
on all the days of the week in the 
course of a few years. A considerable 
part of this confusion arises from the 
fact that the present calendar is based 
at the same time on the motions of 
both the moon and the sun. Since 
there are 12.4 months, according to 
the moon, in a year, it is impossible to 
harmonize them in a simple way. 


884 


The Proposed New Calendar 

There are 52 weeks and one day 
in the ordinary year of 365 days. One 
of the proposals for change is that 
there be, first, three months of four 
weeks each, then a week not belong- 
ing to any month; then another three 
months of four weeks each, and an- 
other extra week, and the same re- 
peated twice more. This makes in all 
12 months of four weeks each and four 
extra weeks. One day still remains 
to fill out the year. It has been sug- 
gested that Christmas be this day, and 
that it be regarded as_ belonging 
neither to any month nor to the last 
extra week. In leap years a second 
extra day would have to be added. 

This system has some important ad- 
vantages. If the first day of the first 
month were Monday, the first day of 
every month in the year would also 
be Monday. In fact any date in the 
month would fall on the same week- 
day for all months and for all years. 
All holidays which occur on specific 
dates in the month would always fall 
on the same day of the week. For 
example, the Fourth of July would 
always come on Thursday. The holi- 
days would naturally be concentrated 
so far as possible into these four 
weeks, and it will be noticed that a 
considerable number of those which 
we now have fall near or in them. 
If the system were adopted, its uni- 
formity and simplicity would prob- 
ably make men more efficient in busi- 
ness and other enterprises than they 
are now, for they would not be dis- 
turbed by so many interruptions, 

The chief objection to the proposed 
change is that, having the extra day 
at the end of the year, or two days 
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in the case of leap years, which are 
supposed not to belong to any day of 
the week, the succession of the Sab- 
bath every seventh day would be 
broken. In the minds of a great many 
people this would be a fatal objection 
to the proposal, which is otherwise 
sensible and meets the demands of the 
world. 

Why There are Seven Days in a Week 

It may be inquired why there are 
precisely seven days. This is a ques- 
tion for those to answer who make a 
study of the beginnings of civilization 
and find there the origin of our pres- 
ent system. They have concluded on 
very good grounds that the ancient 
Babylonians, from whom many of our 
customs have descended, had seven 
days because they saw in the heavens 
seven remarkable moving bodies: the 
sun, the moon, and the planets Mer- 
cury, Venus, Mars, Jupiter, and Sat- 
urn. They named a god after each of 
these bodies and had a day devoted to 
his worship. This is clearly indicated 
by the names of the days themselves. 
Our English names are related to the 
Teutonic mythology rather than to the 
names of the planets as we know them, 
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which are of Latin origin. In the 
table below are the names of four of 
the days of the week in English and 
the corresponding Teutonic gods. For 
comparison, the names are also given 
in French and Italian, and their con- 
nections with the gods Mars, Mer- 
cury, and Jupiter and the goddess 
Venus are easily seen. 

Sunday, Monday, and Saturday are 
clearly the sun's, moon's, and Saturn's 


days. The others are: 
Teutonic God French Italian 

Tuesday 

(Mars’ Day ) Tiw Mardi Martedi 
Wednesday 

(Mercury's day) Wodan Mercredi Mercoledi 
Thursday 

(Jupiter's day) Thor Jeudi (Jove) Giovedi 
Friday 

( Venus’ day ) Frig Vendredi Venerdi 


The connection is perfectly obvious, 
and it is not in the least unreasonable 
to suppose that if there had been fewer 
conspicuous planets in the heavens, 
we should have had fewer days. Since 
the number 365 is divisible only by 
five and seventy-three, it would be 
necessary to have five days in the 
week in order to have an even number 
of weeks in the year. 


MULTIPLE WATER STRAINER 
FOR WHEELING, W. VA. 


The multiple water strainer built 
recently in Springfield, Ohio, for the 
city of Wheeling, W. Va., is said to be 
the largest strainer of its type in the 
world. It weighs 19 tons 
and has a capacity of 20,- 
000,000 gal. of water every 
24 hours, The intake pipe 
of the strainer is 42 in, in 
diameter whereas the usual 
size for a multiple strainer 
does not exceed 24 in., and 
there are six cleaning 
chambers, provided with 
automatic valves and 34-in. 
mesh baskets. 

The strainer will be used 
to strain all the water util- 
ized for domestic purposes 


Giant Multiple Strainer, Having a 
Every 24 Hours, for Wheeling, W. Va 


in the city of Wheeling. The water 
supply of this city is taken from the 
Ohio River. 


The Hawaiian Islands boast of five 
railway lines, but the longest of them 
has only 70 miles of right of way. 


Capacity of 20,000,000 Gallons 
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A NEW PROPELLER OF 
NOVEL DESIGN 


The best form of the screw propeller 
is far from having been found or agreed 
upon among engineers. 


In France 


A New Type of Four-Bladed Propeller 


alone, states the French scientific 
magazine Cosmos, an average of 30 
patents are taken out each year on new 
ideas in propeller construction. To 
be sure, only a small percentage of 
these patents arouse interest or de- 
serve attention, but there is one re- 
cently patented type that has stood the 
test of practical application success- 
fully. Its inventors are two French 
engineers, L. Maublanc and N. Lallié. 
As may be seen the blades extend far 
forward and in rear of the hub and 
maintain at their whole length the most 
effective angle for propulsion, i. e., be- 
tween 60 and 30 deg. This propeller 


makes the water glide along its blades 
from end to end without churning and 
without creation’of a vacuum around 
the hub. Ail the water coming within 
the cylinder described by the rotation 
of the propeller is pushed out behind 
in a stream of constant velocity. 

It has been found, by actual test, 
that on motor vessels, the speed has 
been increased by about 12 per cent, 
which means, the speed being the 
same, a saving in motive power of 25 
to 30 per cent. An unexpected advan- 
tage, noticed in these tests, was that 
the vibration of the vessel was almost 
entirely eliminated. 


SECOND-HAND TRADE IN 
ENGINES AND CARS 


To anyone who desires to equip a 
small railway with rolling stock there 
was never a better time than the 
present, for, owing to the many im- 
provements that have been recently 
made in railroad equipment, the market 
for second-hand stock is glutted, and 
the brokers who make a living seek- 
ing buyers for this particular kind of 
junk are having a busy time. 

When a railroad has old cars and 
locomotives to dispose of, it generally 
stores them in some convenient place 
and invites the second-hand dealer to 
look them over. These brokers try to 
sell the old rolling stock to small rail- 
roads, and the market is as wide as the 
world, There may be a little jerkwater 


A Large Number of Old Street Railway Trailers Waiting to be Sold or Burned Up 
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road in South America or Africa that 
wants an engine. Or the demand may 
come from a mining com- 
pany for use on a short line 
built to transport its out- 
put to one of the big rail- 
roads. Locomotives that 
once hauled trains over the 
lines of America are likely 
to be seen by tourists in 
almost any part of the 
world. Many old Amer- 
ican engines are in use in 
India, in Africa, South 
America and in the mining 
districts of Mexico. 
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hand stage they are usually very old 
indeed, and discarded trolley cars are 


The sale of second-hand 
coaches, however, is not so 
easy as the disposal of locomotives. 
By the time coaches reach the second- 


NEW FRENCH AUTOMOBILE 
SPRING 


A very distinct novelty in automobile- 
spring designing is that shown in the 
accompanying illustration, which is of 
a recent model of a well-known French 
“voiturette’—the French term for the 
increasingly popular small automobile 
of moderate power and light weight. 

In the spring system illustrated, the 
axle is borne on two bell cranks, one 
pivoted at each side of the front of the 


Types of Old Locomotives Awaiting a Sale 


to be bought for a song. Hundreds 
are burned to get rid of them. 


frame, with the longer arms linked to 
the steering pivot, and the shorter arms 
acting to compress a heavy helical 
spring located transversely in front of 
the radiator. 


BURIED ALIVE IN CONCRETE 


One of the interesting exhibits of 
the cement show recently held in New 
York was the reproduction of an an- 
cient tragedy, In 1535 the Spanish gar- 
rison at Oran, in Algiers, 


The Axle is Borne on Two Bell Cranks, Pivoted at 
the Front of the Frame 


captured a tiny Arab 
child, a boy whom they 
called Geronimo, after a 
Christian saint. He was 
raised as a Christian, but 
returned to family 
while still a boy and lived 
as a Mohammedan. He 
joined the Spaniards again, 
however, and came _ back 
to the faith, but in 1569 
was captured by a Moor- 
ish corsair while he was 
on a coasting raid with 
the Spanish soldiers. He 
was promised his life if he 
would return to Moham- 
medanism, and, refusing to 
do this, was condemned to 


Each Side of 
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be buried alive in the concrete wall of 
the fort which was then being built at 
Algiers. His hands were tied behind 
his back and he was cast, face down- 
ward, into a block of concrete. 

In a book on Algiers, written in 
1612, by Haido, a Spanish Benedictine 
missionary, the story of Geronimo was 
told, along with careful details as to 
the exact spot of his tomb in the fort 
wall. Haido adjured the Christian 
world to conquer Algiers, find the 


tomb, and give the martyr Christian 
burial. In 1854, when the old fort was 
torn down by the French, Haido’s 
notes were followed in seeking for the 
body. The concrete block was found 
and cut open, disclosing the bones of 
Geronimo and the cavity left by his 
body. Plaster was then poured into 
the mold and a cast taken, showing, as 
history had told, the form of a young 
man, bound with his arms behind his 
back. 


LEPROSY NOW CURABLE 
By LEONARD K. HIRSHBERG, A.B., M.D. 


Johns Hopkins University 


That leprosy can be cured is an- 
nounced from the Johns Hopkins Uni- 
versity Clinics by Prof. W. Williams 
Lord, one of the most conservative 
dermatologists in the United States, 
who, with Dr, T. Caspar Gilchrist, is 
in charge of the work of Johns Hop- 
kins University in the prosecution of 
investigations of diseases of the skin. 
Dr, Lord has given close attention to 
the study of practically every case of 
leprosy that has appeared in baltimore 
since 1890. Like many other scientists 
he has given much of his time to the 
investigation of this dread malady. A 
method of cure or prevention has been 
sought for thousands of years and yet 
the disease remained an unconquered 
plague. 

About 1895 a woman afflicted with 
leprosy was admitted to the Johns 
Hopkins Hospital where she remained 
until her death several years later. 
The careful examination of the tissues 
of this patient and subsequent experi- 
ments upon the few lepers who since 
came under his care finally led to the 
rejection of a number of inefficient 
modes of treatment and the develop- 
ment of an entirely new method by 
which all later cases have been suc- 
cessfully treated. 

Leprosy manifests itself first in pe- 
culiar discolorations of the skin. Odd 
spots are found that are iridescent, sen- 
sitive and painful. In these areas and 
at other points, quickly noticed by spe- 


cialists, the multitude of microscopic 
lepra bacilli thrive and spread. Dr. 
Lord’s method of curing the disease, 
which has been adopted in the Ha- 
waiian Islands, is said to be extremely 
simple. Ordinary carbonic-acid gas, 
compressed into a solid pencil, an ac- 
cepted method for removing warts and 
recognized for many years in the treat- 
ment of less serious skin troubles, is 
utilized to remove the more malignant 
malady. Although this “snow” pencil 
itself is no novelty, it remained for the 
Baltimore physicians to extend its field 
of use. It is made by allowing a thin 
spray of carbonic-acid gas, previously 
compressed into liquid form, to escape 
into a felt bag where the carbonic acid 
is deposited as a fine hoar frost or snow, 
while a thermometer held there will 
register about 100 deg. Fahr. below 
zero. The deposit of frost or snow 
is then made into a_ solid pencil 
which is placed within a hard-rubber 
tube. Pressed, a bit at a time, from the 
tube and placed upon the skin, it has 
somewhat the same effect as radium, 
but in this instance it is the extreme 
cold that destroys the diseased tissues 
and germs and thus cures the trouble; 
for, as it melts, the temperature about 
the infected zone falls to a very low de- 
gree of temperature. 

Sesides this local treatment the cure 
includes a cleansing of the patient’s 
system by internal administration of 
chaulmoogra oil. 


METAL WORK AND ETCHING 


By JOHN D. ADAMS 
PART IX—Arts-and-Crafts Jewelry 


OR those who imagine that gold 
and diamonds are essential to the 
artistic, it would probably be difficult 
to explain just why arts-and-crafts 
jewelry is enjoying its present vogue. 
That is, why scarf 
pins, cuff but- 
tons, watch fobs, 
and the like, made 
from such a com- 
mon and_ inex- 
pensive metal as 
brass, unplated 
and with a seem- 
ing lack of work- 
manship, should 
be worn. Modern 
jewelry is a great 
creator of  sus- 
picion, so perfect 
is the cheap 
plated article in 
appearance; but 
the arts-and-crafts 
pieces are dis- 
tinctive and make 
no pretense to 
qualities and 
values they do 
not’ possess. And 
it is this sugges- 
tion of honesty, 
we imagine, that 
makes them pop- 
ular, 
A few 


simple 
designs 


will be 


given in order to acquaint the reader 


with the general method and the var- 
ious fittings that may be so reasonably 
purchased. 


Designs for Watch Fobs 


Watch Fobs 

The watch fob is probably the sim- 
plest of the articles of jewelry. Not 
only is there an endless variety pos- 
sible in the way of shape, but also in 
the etched design, 
which may be 
given quite an in- 
dividual touch by 
adapting a college 
letter or initials, 
the insignia of a 
society or the 
monogram. Brass 
is the preferable 
metal and should 
not be thinner 
than No. 18 
gauge. Cut to the 
proper shape with 
the tin snips or 
cold chisel, file the 
edges, and then 
thoroughly clean 
with emery cloth. 
As the design is 
small, be rather 
accurate in laying 
it out on the paper 


preparatory to 
transferring it to 
the metal. For 
the same reason 


the painting out 
of the edges and 
the raised portions 
will also have to 
proceed rather slowly and with some 
little care. 

When the etching is sufficiently 
deep, remove the asphaltum paint with 
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kerosene and then wash with soap and 
water. The slot for the strap or rib- 
bon must now be cut by means of the 
small metal saw men- 
tioned in connection with 


large enough for several pieces (com- 
posing, for instance, a uniform set of 
different sizes) and, after scouring the 
metal up bright with old 
emery cloth, mark out 


the desk calendar. A hole 
must be drilled in order to start the 
saw. To connect the fob and watch, 
a plain strip of leather having a 
longitudinal cut in each end to serve 
as loops may be used; or else the 
customary ribbon may be fitted up 
with the regular mounting illus- 
trated, which costs 20 cents, gold 
filled. The verdigris effect is pref- 
erable as a finish, and if the design 
is appropriate, the central portion 
should be raised by placing the fob 


the designs with a fine 
pencil point and then scratch them 
so that they will not be effaced 
when the piece is cleaned prepar- 
atory to painting. This latter oper- 
ation will require a very fine brush, 
say, a No, 1 size with sable hair; 
and the asphaltum should be 
thinned with turpentine to the best 
working consistency. Paint the 
back also. Any slight irregularities 
may be removed by scraping when 
the paint is dry. When the etching 


face down on wood and beating it mount- is complete and the paint has been 


with the bail end of the hammer, ing for removed, the several pieces may be 
iii Fob sawn apart and the edges trimmed 


Before proceeding with the etching 
of brooches, we wish to draw the read- 
er’s attention to what may be had in 
the way of fittings, as illustrated in the 
accompanying sketch. The pin stem 
and fasten- 
ings can be had 
in sizes running 
from 11% to 3 in. 
and at prices 
ranging from two 
to five cents. 

In the smaller brooches it will be 
almost impossible to accurately trans- 
fer the designs from the paper to the 
metal in the usual manner, in conse- 
quence of which it will generally be 
found best to select a piece of brass 


Pin Stems and Fasten- 


ings for Brooches ty, 


off with the file, taking due care all the 
while not to mar the etching. Thor- 
oughly clean the backs, place the pin- 
stem fastenings in place, apply the 
muriatic-acid soldering solution and 
some small specks of solder at the re- 

quired points, and 
TY heat over a gas 

flame until the 
solder flows freely 
all through the 
connections. 
Wash with soap 
and water, and then apply the verdi- 
gris solution, the formula for which 
was previously given. After rubbing 
up the high lights, a coat of lacquer 
should be applied, and the brooch is 
then complete. 


Designs for Small Bar Pins or Brooches 
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Hard-Soldering a Stone-Set Finger 
Ring 


A method of soldering a stone-set 
ring without danger to the stone from 
the heat is illustrated in the sketch. 
An earthenware jar is filled with water 
and a piece of sheet asbestos having a 
hole in the center is placed on top of 
the jar. The ring is put in the hole 
with the stone downward in the water 
and a tapering piece of asbestos is 
slipped in the opening as far as it will 
go, for.a support. Apply borax and 
water with the solder to the joint and 
the ring will stand the hottest flame 


~ 
- 
- 


Jar with Asbestos Cover 


without damaging the settings.—Con- 
tributed by Wm. A. Jones, Raleigh, 
North Carolina. 


Watering Tanks 


Some animals like to splash the 
water after they have quenched their 
thirst. This will render the water un- 
fit for use of other animals, and also 
causes a muddy place near the tank. 
I have prevented this by making the 
arrangement shown in sketch. 
Iron-hooped barrels were used for 
tanks. They were sawn in the center 
and the half barrels set on a broad 


platform made of several planks. The 
one shown is made of three half bar- 
rels, the center one being a little larger 


Half Barrels on Base 


than the other two. They were held 
in place on the planks with a piece of 
2 by 4-in. material bolted at each edge. 
Their inner surfaces were notched to 
fit the barrels. Two short pieces of 
pipe connect the center tank to the 
other two. The center tank receives 
the water from the source of supply. 
A small stream of water, kept flowing 
in and out all the time, keeps the water 
from becoming stagnant, 

The earth can be kept dry about 
water tanks of any kind by preparing 
the base as shown. The overflow or 
leakage will drain away and prevent 
a mud hole. Many times ashes or dirt 


are thrown about a tank to absorb the 
moisture which makes the leakage flow 
back under the 


tank. The constant 
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Surface Construction beneath Tanks 


dampness rots the wood and renders 
the foundation insecure.—Contributed 
by J. G. Allshouse, Avonmore, Pa. 
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A Window Lock 


A combined window lock and stop 
that is handy for the summer time is 


made of wood 
or metal as de- 
sired and _at- 


tached to the up- 
per part of the 
lower sash with 
screws, The ser- 
rated edge of the 
lever is kept in 
close _ contact 
with the upper 
sash by a coil 
spring placed un- 
der its outer end. 
Either sash can 
be adjusted and locked at any point. 
The stop also keeps the sash from rat- 
tling.—Contributed by S. Yamaskita, 
Hoquiam, Wash. 


How to Make a Concrete Settee 


A concrete settee for the summer 
house, cemetery or lawn, can be easily 
made over an old discarded wood set- 
tee. The one described was made over 
an old depot seat, which was 10 ft. 
long, with a cast-iron frame and wood 
slats for the back and seat. The seat 


was cut to make it 6 ft. long. This 
was done by removing the screws 
holding the slats and sawing the slats 
to the proper length, then securely 
fastening them again, 

The back was reinforced with two 
3g-in. rods crossing it in the form of 
an X, which were passed through 
small holes drilled in the casting be- 
hind the slats, and drawn up tightly. 
Similar rods were crossed under the 
seat. This made the frame very rigid 
and the whole thing was then covered 
with expanded metal such as used for 
stucco houses. This was nailed to the 
slats and wired to the legs and other 
metal parts. The entire settee now ap- 
peared as if it were made of expanded 
metal. 

A stiff mortar of sand and cement, 
with about two parts of sand to one of 
cement, was applied to the metal lath, 
care being taken to fill all the openings 
in the meshes. The mortar was ap- 
plied until the metal was all covered, 
then a smooth coat put over it. This 
made a solid settee that would stand 
any kind of weather.—Contributed by 
W. E. Morey, Chicago. 


CA white spot on furniture varnish 
may be removed by holding a hot iron 
over it. 


A New Three-Horse Evener 


The three-horse evener shown in | } 


the sketch differs from the ordinary 


ends of the two are joined with two 
bars and a clevis which is attached 


kind in that 
extension 
parts are used to hitch the ‘third 
horse in front of the tongue. It is 
made by using the doubletree for 
a two-horse team and, in place of 
the singletrees, use the pieces 
shown. Each of these pieces is a 
little longer than one-half the length 
of the doubletree. Each piece is 
fastened to the doubletree in place 
of a singletree at a point 
one-third the way from one 
end, The singletrees are 
fastened to the short end of 
the pieces, and the longer 


Vy 


to a_ chain 
ep running on 
the under side of the tongue. The 
chain is kept from sagging by several 
hooks or rings fastened in the wood. 
This evener prevents the lead horse 
from pulling the greater part of the 
load. The sketch shows the under 
side of the tongue.—Contributed by 
W. W. McLean, St. Louis, Mo. 


CA small brass tube forced 
through the earth into a 
gopher hole leaves a channel 
for charging the animal’s 
nest with poison or gas. 
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How 


to Build a Permanent Camp 


By FRANK L. RUSSELL 


To the man who delights in the 
woods or takes pleasure in spending 
an occasional week in pursuit of the 
elusive game fish, but whose time is 
limited, and whose purse has not yet 
reached proportions which make it 
burdensome, a permanent camp, at 
some favorite spot where the smell 
and soot of soft coal have not entirely 
driven off the invigorating fragrance 
of the pine and hemlock, is a great 
source of enjoyment. 

A camp of this sort need not be ex- 
pensive, if a person has had some ex- 
perience with tools, and has ingenuity 
to overcome the trifling problems pre- 
sented by local conditions. The com- 
fortable camp which I am about to de- 
scribe need not cost over $200 at the 
outside, and by the judicious selection 
of material may be built for as low as 
$125. While this little house of mine 
was built for a camp, it would make a 


far better home for a pioneer farmer 
than many I have seen that cost three 
times the amount that this one does. 

In making up the accompanying list 
of materials, however, nothing neces- 
sary for the construction is omitted, 
but the builder can substitute for porch 
posts or corner posts lengths of small 
trees dressed to take the siding or 
porch floor plates, 

The roofing can be made up of 16-ft. 
boards, laid horizontally, with the 
joints staggered. The appearance of 
the interior will be greatly enhanced 
by having the roofing boards of 
matched lumber, surfaced on both 
sides, and one side beaded. The studs, 
plates, tie joists and rafters will also 
add to the appearance, if they are sur- 
faced on all sides. 

The amount given in the material 
list for flooring will figure more than 
the actual surface. This is for waste 
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FOUNDATION POSTS 
12 posts. 6 in. or more in diameter and from 4 to 6 
ft. long. 


FLOOR JOISTS 
* pieces, any inexpensive wood, 2 by 10 in., 12 ft. 
ong. 
14 a 2 by 10 in., 10 ft. long. 
3 pieces, 2 by 10 in., 16 ft. long. 
STUDS 
46 studs, 2 by 4 in., 6 ft. long. 
3 studs. 2 by 4 in., 16 ft. long. 
PLATES 
20 pieces, 2 by 4 in.,.16 ft. long. 
12 pieces, 2 by 4 in., 12 ft. long. 
UPPER JOISTS OR TIES 
13 pieces, 2 by 4 in , 12 ft. long. 
13 pieces, 2 by 4in., 8 ft. long. 
RAFTERS 
26 pieces, 2 by 4 in., 14 ft. long. 
SIDING AND PARTITIONS 
65 boards, % by 12 in., 16 ft. long, S-4-S. 
ROOF 
Sufficient lumber to cover 1,000 sq. ft. 
FLOOR 
Sufficient tongue-and-grooved boards to cover 700 sq. ft. 


List of Materials 


ROOFING 
Suiicieat prepared roofing material to cover 1,000 
sq. ft. 
EAVE-FINISHING MATERIAL 
4 boards, % by 4 in., 16 ft. long, S-4-S. 
4 boards, % by 4 in., 14 ft. long. S-4-S. 
WINDOWS 
2 double casements. 
6 single casements. 
DOORS 

88 sq. {t. of %-in. tongue-and-grooved material, S-2-S, 

in 14-ft. lengths. 

DOOR CASINGS 
6 pieces, % by 6Gin., 7 ft. long, S-4- 
1 piece, % by Gin., 16 ft. long, S-4- 
6 pieces, % by 1lin.. 7 ft. long, S-4- 
1 piece, % by 1 in., 16 ft. long, S-4- 
HARDWARE 
15 pairs of hinges. 
2 chain bolts. 


S. 


3 locks. 

10 sets of hooks and eyes. 
About 50 Ib. of 20d nails. 
50 lb. each 10d and 8d nails. 
Screws for locks and hinges. 


and loss in matching the boards. The 
same will hold true with the roofing 
material. 

There are several kinds of prepared 
roofing material. Some of it is a good 
imitation of red shingles. The nails 
and washers are furnished with the 
roofing. Be sure to have the nails 


shorter than the thickness of the roof- 
ing boards, 

The windows can be purchased com- 
plete with sash and frames, including 


\ Foundation Post and 
Corner Detail 


the outside trim. The size to pur- 
chase is sash having 6 lights of 8 by 
10-in, glass. 

A full set of carpenter’s tools are 
not necessary. A hammer, crosscut 
saw, rip saw, square, level, chalkline, 
block plane, screwdriver, one 1-in. 
and one \%-in. chisel, a mallet, brace, 


and set of bits are the tools most 
necessary. 

The first thing to do is to locate a 
level site and lay out the ground plan 
with stakes and the line. Square this 
up so as to form a perfect rectangle, 
20 ft. by 32 ft. Locate the foundation 
posts and dig holes for them. Allow 
their upper ends to project 6 or 8 in. 
out of the ground. The posts are set 
in the holes as shown in the sketch. A 
few stones or flat rocks placed in the 
bottom of each hole will make a firmer: 
foundation. Before tamping in the 
earth about each post be sure it is in 
its proper place. This can be deter- 
mined by the line. 

A 12-ft. straightedge should be 
made from one of the flooring or fin- 
ishing boards and used with the level 
in lining up and leveling the top ends 
of the posts. After marking the tops 
with the aid of the level and straight- 
edge they are sawed off and the joists 
placed on them as shown in the joist 
plan: The ends of each joist are kept 
in place with spikes driven through 
the stringers. The location of the 
joists can be found by laying out the 
divisions given in the plan. They are 


bridged through the center as shown 
in the detailed sketch. 

After the joists are all in place lay 
three lines of floor plates for the studs, 
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two on the long sides and one on the 
line of the wall back of the porch. 
These are squared to fit in place and 
spiked to the joists. A few boards are 
laid temporarily on the joists and the 
studs made ready for raising. It 


after which each stud is plumbed and 
braced to keep it in the right place un- 
til other work is finished. Both sides 
and porch posts are raised in like man- 
ner and the tops joined by the upper 
joists or tie pieces. The locations of 
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Joist Plan 


would be well to purchase a dozen or 
more rough boards 16 ft. long for this 
purpose and for staging where re- 
quired. The studs are measured, 
squared, and sawed to length. 

The location of each stud is laid out 
on the floor plate; first measure the 
width of the window frame which is 
set between studs, and locate them to 
fit the frame. After marking these 
plates, the upper plates that go on top 
of the studs are laid out by the floor 
plates and marks made to locate the 
studs in exactly the same positions. 
Each pair of plates should be similarly 
marked. As the top plates consist of 
double pieces, they are cut with the 
joints staggering, and after spiking 
one plate to the top ends of the studs, 
the other one is then spiked on top of 
the first. This operation is done while 
the studs and top plates are lying on 
the temporary floor. After accom- 
plishing this bit of work, the entire 
side is raised and braced to the joists, 


these are laid out on the top plates, as 
shown by the rafter plan. Each piece 
is placed on the outside of each rafter 
location, beginning in the center until 
the ends are reached, then each end tie 
is placed on the inside of each last 
rafter. They are toe-nailed to the 
plates. Be sure to properly brace the 
studs both ways and keep them plumb 
as the work progresses. 

The rafters are now laid out and cut, 
then raised in pairs in the positions 
designated, the upper beveled ends be- 
ing spiked together. The lower ends 
are spiked to the plates. They are then 
braced to keep the space between them 
equal. It may be well to state that the 
bracing for the studs and rafters is 
only temporary and a few of the floor- 
ing boards may be used for this pur- 
pose, 

The end studs are now cut and put 
in place with top plates. Be sure to 


measure the window frames before lo- 
cating the studs on the plates. The 
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10" 
12’ 


Floor Plan 


plates are cut to fit in between the 
ends of the plates running the long 
way of the building, or they may be 
lapped at the corners, one crossing the 
other, if desired. 

The roofing boards are next laid on 
the rafters. If beaded material is used, 
the beaded surface is turned down. 
Start at the bottom and lay the boards 
toward the top, staggering the joints 
and cutting them to match on the raf- 
ters. Be sure to draw the tongue 
closely in the groove before nailing 
each board. Allow the ends to project 
about 13 in. over the end rafters. 
When this is complete mark the pro- 
jecting ends of the boards on the 
gables at the ridge and the eaves 12 in. 
from the outside surface of the loca- 
tion of the siding. Chalk the line and 
snap it full length on both sides of the 
roof at each end on the 12-in. mark. 
Saw the ends of the boards off square 
on the chalked line and proceed to put 
on the finishing boards. 

The finishing boards are nailed to 
the ends of the rafters at the eaves, 
and to the ends of the roofing boards 
on the gables. The boards are now 


ready for the roofing, which is cut in 


horizontal lengths. Each length is put 
on and nailed down with the roofing 
nails and washers, placing them only 
in the lower edge of each piece. Begin 
at the bottom on both sides and lay 
the lengths the same as shingles, over- 
lapping the edges 3 or 4 in. The lower 
edge of the first length is turned over 
and nailed into the eave-finishing 
boards, and the ends turned over and 
nailed into the gable-finishing boards. 

Nailing the siding in place is next in 
order. A 1-in. strip is nailed at the 
bottom edge of the stringers and joist 
to make the slant for the first row of 


Joist Bridging 


boards. These pieces can be cut from 
any rough material. The siding 
boards are lapped about 1 in. This lap 
can be determined by stepping the di- 
visions—seven for the space up to the 
top of the upper plates—on the corner 
and window studs. The boards are so 
cut as to have them project a little 
over into each window space. When 
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the boards are all on, this allows suffi- 
cient end for making a chalked line and 
sawing to closely fit the window 
frame. 

The ends at the corners are cut on 
a bevel, so that the boards will fit with- 


wall studs back of the porch, and studs 
cut and nailed into place connecting 
the rafters to make the wall extend to 
the roof. 

The open part on the outside below 
the joist can be covered with metal, 


Rafter Plan 


out upright corner-finishing boards. 
The detail sketch of the corner shows 
how the joint is made. Commence nail- 
ing the boards on at the bottom and 
finish the course around the building 
before starting the next course. After 
nailing the siding on, plumb and make 
chalked lines for the window frames 
and saw off the projecting ends of the 
boards. Put in the frames and hinge 
the sash at the top or sides as desired. 

The flooring is now laid. Be careful 
to draw the tongue-and-grooved edges 
close together. After laying both 
porch and inside floor, lay out the lo- 
cation for the partitions and set the 
studs. The partition boards are not 
lapped. They are only nailed on to 
cover the space up to the top of the 
plate, the upper part being left open 
for ventilation. A plate is nailed on 
the upper joists or ties just over the 


made to imitate brick or stone, to keep 
vermin out. If an oil stove is used for 
cooking, there is no need of a chimney, 
but if a stove is used a chimney can be 
constructed of terra-cotta sewer tile. 
If a fireplace is wanted, one can be put 
in with field stone or brick. The one 
shown is of field stone picked up in the 
vicinity of the building. In building 
the fireplace, the stringer on the back 
side of the building is cut out, the ends 
of the joists cut off and a header put 
in, back far enough for the front of the 
fireplace, and the stone or brick started 
on the earth and built up through the 
opening, carrying it up and finishing 
with a chimney. When putting in the 
fireplace it is best to provide four extra 
foundation posts to set at the ends of 
the header and at the ends of the 
stringer where it is cut. 

The boards for the doors are placed 
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on two timbers having a level surface, 
and they are drawn closely together 
with clamps, or they can be placed be- 
tween blocks spiked to the timbers 
and drawn together with wedges. 
After the tongues of the boards are 
drawn closely in the grooves, two bat- 
tens are nailed across the boards, one 
near each end, and one batten is nailed 
diagonally between them. Use short 
nails, driven in on a slant, so that they 
will not pass through the boards. Be 
sure to have enough boards to make 
the full size of the door with a surplus 
sufficient for dressing to fit the open- 
ing. The doors are then fastened to 
the casing the same as an ordinary 
door. 

It is best to paint the outside with 
three coats of paint, allowing each coat 
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to dry thoroughly before the next is 
applied. If surfaced material is used, 
the interior can be stained to produce 
a pleasing effect. 

The size and construction of this 


Filling between 
afters 


house may be somewhat modified, but 
the general scheme is_ especially 
adapted for a permanent camp in the 
woods, or near a river or lakeside. 


Attachment which Permits Oarsman 
to Face Forward 


When a person rowing wants to face 
in the direction he is traveling, the 


Reversed Oar 


attachment for each oar shown in the 
sketch will serve his purpose. The 
oar is cut in two at the place where 
it rests in the oarlock of the boat. 
Each part of the oar is hinged to a 
piece, which is also hinged to the gun- 
wale of the boat. The oar parts are 
connected with two straps of metal. 
The construction is clearly shown. 


How to Sharpen Old Files 


A method to sharpen old files that 
has proven quite satisfactory, although 
it is rather odd, is to clean them of all 
grease and foreign matter and suspend 
them from a metal plate, by a piece of 
bare wire, in a bath of 3 parts of sul- 
phuric acid, 6 parts of nitric acid and 


100 parts of water. Several plates of 
carbon should be immersed in the 
same bath and connected by bare wires 
to the metal plate supporting the files. 
The cavities in the file are eaten 
deeper, and the edges are made almost 
as sharp as if worked by a file cutter. 


Laying Out Stair Strings with a 
Square 
In laying out stair strings I find 
that time will be saved if I attach two 
%-in. strips of wood, one on each side 


Clamps on the Square 


of the square, as shown in the sketch, 
so as to obtain the desired rise and 
run, All treads can be quickly and ac- 
curately marked with this device.— 
Contributed by C. Elmer Boehmer, 
Pittsburg, Pa. 
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Small Clamp for Woodworkers 

Cut two pieces of -in. sheet 
metal, 2 in. wide and 31% in. long as 
shown at A, Fig. 1. Make a slot at 
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Woodworker's Clamp 


B, a little over 34 in long by in. 
wide. Drill j4-in. holes at points 
DD, and make a dent at C. File small 
notches in the end as shown. 

3end or hammer the plates to the 
shape shown in Fig. 2 and fasten them 
together with a rivet E. The spring 
F passes through the slot B in each 
jaw and the points are set in the dents 
made at C. This makes a very handy 
clamp for small woodwork.—Contrib- 
uted by W. B. Matthews, Rochester, 
New York. 


Melting Pot for Cyanide of Potassium 


For ordinary casehardening (other 
than the slow process called pack 
hardening), I have found a most use- 
ful adjunct in the cast-iron melting 
pot shown in the figure. As will be 
noticed, it has a relatively thick bot- 
tom. This is an advantage over ladles 
and similar thin receptacles because it 

is not easily 
7) burned through 
i} in the forge 
the heat when 
once brought 
to a red, and it does not readily warp. 
Enough cyanide should be put in to 
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fill the pot about half full when melted. 
Then it is only necessary to drop in 
small pieces to be hardened, leave them 
a couple of minutes, and dip in water. 
An article immersed in a red-hot liquid 
heats up more quickly than if in a red- 
hot coal fire, because of the more com- 
plete contact of the source of heat. 

When casehardening for colors, this 
pot turns out work perfectly clean. If 
it is possible to have running water, 
an air jet in a tank of water or a water 
jet, the full benefits of the melting pot 
are realized and one is rewarded with 
fine mottled surfaces. The pot is 
round in shape and may be made of 
any size proportional to the work at 
hand. For small screws and nuts, a 
pot 4 in, inside diameter by 1% in. 
deep is sufficient—Contributed by D. 
A. H. 


Combined Emery Stand and Speed 
Lathe 


The ordinary emery stand can be 
used as a speed lathe by boring a hole 
in the end of the spindle and inserting 
a chuck, A. This can be used for filing 


Chuck on End of Shaft 


pins, polishing and lapping bushings 
for jigs, and for a number of small jobs 
that have to be done on a regular speed 
lathe.—Contributed by F. G. Marbach, 
Cleveland, O. 


Rubber Stamps Used on Tracing 
Cloth 


Sometimes a number of blueprints 
are needed for announcements or other 
purposes, and to make the tracing by 
the usual method would take several 
hours of time. With a set of rubber 
type and a pad of heavy-body black ink 
one can do the work very quickly and 
better than if the letters were drawn. 

The tracing cloth or paper is placed 
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upon the board as usual, and the spaces 
for the letters marked with a hard pen- 
cil. The rubber types, thoroughly 
inked, can then be applied in their 
proper order. If an imperfect print 
of the letter is made, a very soft eraser 
used at once will easily remove the 
ink. A simple border can be drawn 
around the letters, if desired. The 
cloth or paper will dry in a few min- 
utes and the blueprints made there- 
from will be as good, if not better than 
when made in drawing ink with 
a pen. 


Repairing Tire-Casing Blowout with a 
Strap 


Every person running an automobile 
will at some time have a blowout in the 
outer casing. When this happens in 
the country or away from home, a 
casing of the required size cannot 
always be secured at small shops, so 
the autoist must make some kind of a 


repair. | have found that a strap about 

1 in. wide and 
long enough to 
; reach seven or 


eight times 
around the tire 
makes a very 
satisfactory re- 
pair covering in emergencies. 

The strap should have a buckle and 
a keeper at one end and a number of 
holes at the other. In placing the 
strap, a portion of the air is let out of 
the tire; then the strap can be wrapped 
tightly. After the strap is in place, in- 
flate the tire and it will give from 300 
to 500 miles’ service. A strap can 
usually be secured at any farm house. 


How to Make a Weed Puller 


The puller is made of a piece of 
heavy galvanized iron, 5 by 21% in., 
cut as shown at A, and bent into the 
shape B. After shaping the metal, the 


small 14-in. projection is placed under 
the opposite side and then soldered. 
The tube-shaped metal is then fas- 
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tened to a handle with two pieces of 
strap iron, using bolts and rivets as 
shown at C. 

The puiler is used by pushing the 


' 


Pattern and Shaped Metal 


sharp point of the metal into the earth, 
having first inserted the stalk of the 
weed in the hole. Then turn the 
handle and draw the puller out, and 
the weed with all its roots will be re- 
moved.—Contributed by Arthur L. 
Chetlain, Chicago. 


A Coat Hanger 


When attending a meeting or social 
assemblage where no accommodation 
is made for 
wraps, I find it 
very handy to 
take along an or- 
dinary picture 
hanger. The 
broad end can 
be hung over 
any window sill, 
door or any pro- 
truding object 
and the coat 
hung on it as 7 
shown in the 
sketch.—Contributed by J. A. Whamer, 
Schenectady, N. Y. 


CAluminum surfaces may be cleaned 
with a stiff-bristled brush and a solu- 
tion of from 5 to 8 parts of water to 1 
part of sulphuric acid. Then a mix- 
ture of fine emery and turpentine 
should be applied vigorously with the 
same brush. 
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A Sandpaper Holder 


The accompanying illustration shows 
the construction of a sandpaper 
holder used by a carpenter. The 


Holder for Sandpaper 


hinge A and lock B are of iron, the 
other parts are of wood, After the 
sandpaper C is placed around the bot- 
tom of the holder, it is folded up and 
over the space covered by the holding 
block, The lock is swung around on 
the pivoting screw, fastening the block 
and holding the sandpaper securely.— 
Contributed by Jas. M. Kane, Doyles- 
town, Pa, 


A Back Cutting-Off Tool for a Lathe 


When cutting off drill rods or small 
wire in the lathe with an ordinary cut- 
ting-off tool, much trouble is experi- 
enced owing to the fact that the tool 
will either dig into the work or else 
the work tries to climb on top of the 
cutting-off tool, 

A tool made like that shown in the 


Back Cutting-Off Tool 


sketch will work extremely well. The 
only difference between this and the 
ordinary tool is that the work is cut 


off from the back instead of in front. 
The tool will spring away from the 
work instead of digging into it and 
when the piece is cut off, it will have 
a nice smooth face and be straight.— 
Contributed by Chas. Homewood, Wa- 
terloo, Iowa. 


How to Make a Micrometer 


A caliper that will read in thou- 
sandths of an inch is a very handy tool, 
but its high price prohibits many 
amateurs from possessing one. How- 
ever, by following the directions 
closely, one that will fill all the re- 
quirements of the most expensive in- 
strument can be made at a nominal 
cost. 

The frame is cut from heavy sheet 
metal and the ends rolled over to form 
openings 14 and %¢-in. in diameter. A 
piece of brass tubing, *4 in. outside di- 
ameter and 2 in, long, is fastened se- 
curely into the larger opening. On the 
other end of this tube braze a nut 
tapped with a -in. tap, having 40 
threads. The sleeve is made of an- 


Homemade Micrometer 


other piece of tubing large enough to 
go over the nut. Fit a bushing in one 
end of this sleeve and bevel the other 
to about 45 deg. Divide the bevel on 
its circumference into 25 parts, num- 
bering every fifth graduation, begin- 
ning with zero, Thread a 4-in. rod 
about half way to fit the nut and 
fasten it in the outer end of the sleeve 
with a bushing. The anvil is a piece 
of Y%-in. rod fastened in the opposite 
frame opening, allowing it to project 
inside the frame 1% in. Run the sleeve 
down until the screw comes against 
the anvil and make a mark on the sta- 
tionary tube to register with the zero 
mark and at right angles to it on the 
sleeve. Turn the sleeve one revolu- 
tion and make another mark. Con- 
tinue this operation until the caliper is 
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opened to its full capacity. ‘One com- 
plete turn of the sleeve represents 1/40 
in. One twenty-fifth of a turn equals 
1/25 of 1/40 or 1/1000 in. Half and 
quarter thousandths can be readily es- 
timated.—Contributed by A, Weaver, 
Clemmons N. C. 


Strap for a Metal Lunch Pail 


One day I noticed that the lunch pail 
carried by a workman had a leather 


strap, cut in the center 
and placed around the 
lunch pail as shown. 
This is a very good 
idea for anyone that 
wishes to carry the 
lunch pail so that the 
cover is held tightly 
and safely in place.— 
Contributed by Jas. E. Noble, Toronto, 
Canada. 


i 


Carrier for Lead Fuse Wire 


An exceedingly handy and simple 
arrangement for carrying fuse wire in 
a kit can be made of a leather strap, 8 
in. long and 2 in. wide. Cut four 
notches on each side of the strap, each 
pair of notches being directly opposite. 
The notches are 1 in. wide and 54 in. 
deep. Four sizes of wire can be kept 
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Notches in Leather Strap 
on this strap, where it will not get 
twisted and is always easily found.— 
Contributed by G. B. Pollock, Chicago. 


Drawing Points on the Circumference 
of a Circle 


When it is necessary to draw a num- 
ber of locations for bolts, studs, rivets, 
etc., on the circumference of a circle 
in drafting, the spaces are generally 
stepped off with the dividers and their 
center lines drawn with an angle. This 
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is a very tedious job and I therefore 
constructed a straightedge of celluloid, 
as shown in the sketch, to draw these 


pi 


Straightedge for Drawing Points on a Circle 


lines rapidly. It is held to the center 
of the circle by a glass-head push pin, 
while the bar is being swung around 
to any point on the circumference to 
draw the centerlines. The hole for the 
pin is made an easy fit.—Contributed 
by C. P. Caulkins, New London, Conn. 


How to Make an S-Wrench 


Secure a piece of 10-in. I-beam, % 
in, thick, and heat the flanges and turn 
them outward to fit over nuts of the 
desired size. Bend the web into S-shape 
as shown, and finish as desired. This 


Made of I-Beam Section 


is a simple way of making a very good 
wrench, which, being of the best ma- 
terial, is also very strong.—Contribu- 
ted by W. H. Ruchlein, Soldier, Idaho. 


Substitute for Window Weights 


Cut a groove in the window sash on 
one or both sides, as shown at A in 
the sketch, and = 
fasten a good na 
stiff spring, B, \ 
in recess 
with = screws. 

T he outward 
pressure of the 
spring will hold 
the window at 
any desired 
point, while the 
sash can _ be 
raised or low- 

ered without the least difficulty. 
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Piling Lumber for Drying 


When piling lumber outside to dry, 
lay it up as shown in the sketch in- 
stead of in the usual triangular pile. 


Method of Laying the Boards 


Lay the boards on in the way they are 
numbered to the full height of the pile. 
—Contributed by C. R. Poole, Los An- 
geles, Cal. 


To Hold a Bandage in Place 


Use two or more strips of adhesive 
plaster applied up and down on the 
wrapping at equal distances apart. 
These will hold the turns of the band- 
age in place as well as making a sup- 
port. This will apply to a bandage on 
a finger as well as to one on the arm 
or leg. —Contributed by Mrs. Homer 
S. Smith, Westerville, O. 


Cleaning Out Conduits 


The sketch illustrates a mandrel 
which I consider to be the best I have 
ever seen for cleaning out conduits. It 


Wood Block with End Washers 


is designed to be pulled through vitri- 
fied ducts to remove any stone, con- 
crete or other obstruction which may 
have entered during the construction 
of the duct. For this reason the 
leather washers at each end should 
always fit the duct snugly and should 
be changed when worn, so that they 
will always have such a fit. If a pull- 
ing line of 84-in. stranded wire is used, 
almost any obstruction which may 
have entered the duct can be removed. 
A line should be fastened to the rear 
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end of the mandrel as well as to the 
forward end. This allows for pulling 
the mandrel back and forth, when it is 
necessary to remove some obstruction 
by the “bumping” method.—Contrib- 
uted by Geo. M. Petersen, Buffalo, 
New York. 


Cutting Coves on a Saw - 


On one occasion it was necessary 
to make some large coves to place on 
forms for concrete work and as we 
had no sticker or knives large enough 
to cut the arc, I suggested that the 
cove could be successfully made on a 
ripsaw so constructed that it may be 
raised and lowered by turning a screw. 
A guide was placed diagonally on the 
table as shown, and the saw lowered 


Manner of Setting the Gauge 


so that it projected about 14 in. above 
the table top. The timber was pushed 
over the saw for the first cut. The 
saw was raised a little each cut and 
a perfect cove was thus made. Almost 
any size cove can be cut by placing 
the guide at different angles.—Contrib- 
uted by S. Stackey, Niagara Falls, Ont. 


Tongs for Carrying Large Shafting 

It is unsatisfactory to carry large 
shafting by hand as it cannot be laid 
down without the risk of injuring a 
finger. Tongs made as shown in the 


Shafting Tongs 


sketch are very convenient, as four 
men can carry large shafting, easily 
picking it up or laying it down. 
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To Keep Vines out of a Scythe Crotch 


About 5 in. from the butt end of the 
scythe blade and in the center drill a 
\4-in. hole. Bend a piece of ;-in. 
iron, 10 in. long, into a small hook at 
one end and make a small loop at the 
other. Place the hook in the hole in 
the blade and fasten the loop end on 
the snath. This will keep vines from 
getting fastened where the blade joins 
the snath.—Contributed by Jos. E. 
Thompson, Griswoldville, Ga. 


Making a Curved Hole in a Shaft 


A certain piece of work called for a 
1-in, shaft, 7 in. long, with a 3¢-in. hole 
in the center of it for about two-thirds 
of the way, then abruptly ending and 
opening out on the surface. The hole 
was made in the following manner: 
A 1%-in. shaft was procured and bent 


Curved Hole in Shaft 


at about one-third of its length as 
shown in Fig. 1. A %-in. hole was 
drilled through the center of the shaft 
so it would come out on the bend. The 
shaft was then heated and straight- 
ened out, after which it was turned 
down to 1 in. in diameter, as shown in 
Fig. 2.—Contributed by Chas, Hatten- 
berger, Buffalo, N. Y. 


A Fisherman’s Bridle 


The fisherman when fishing for mack- 
erel finds it very important to bridle 
the boat and make the craft lie broad- 
side or crosswise to the tide or cur- 
rent. 

The chum or stosh which is thrown 
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on the water to attract or bait the fish 
will eddy around on the lee side of the 
boat and will not drift away with the 
tide so rapidly. The slick on the sur- 


A 


Bridle on a Boat 


face of the water which is produced by 
the oily chum will generally go the 
way the wind drives it. The anchor 
line A is attached to the bow of the 
boat and the bridle line is shown at Bb. 
The sketch also shows the bridle hitch 
which will not slip or gain when in 
use. This bridle line is attached to 
the stern of the boat and is adjusted 
to suit the fisherman’s fancy. 

Bridling the boat for snapper blues 
or other fishing is found to be quite 
an advantage to the angler. 


Tabs for the Leaves of a Book 


In books containing any special in- 
formation, markers are very desirable 
to make it possible to refer quickly 
to some particular subject. I have 
found that strips of courtplaster, A, 
doubled, B, and applied to the leaf, as 
shown at C, make good markers. They 
do not injure the book and can be 


soaked off when desired. Even a 
Og 
—~ 


Courtplaster Tabs 


thumb index can be made this way.— 
Contributed by A. S. Thomas, Gordon, 
Ontario, 
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Grape Arbor of Gas Pipe 


A very substantial grape arbor can 
be made of pipe and fittings, the posts 
or uprights being 2-in., and the hori- 


Gas-Pipe Arbor 


zontals, 1-in. pipe. The holes for the 
uprights are dug, and after the pipes 
are all in the fittings, the entire arbor 
is raised and the lower ends of the 
pipes set in the holes. It is then 
plumbed and propped, and concrete is 
tamped in the holes. This will make 
an arbor that will be solid and last a 
long time, if kept well painted.—Con- 
tributed by R. M. Peffer, Camp Hill, 
Pennsylvania. 


A Disinfectant for Shops 


To disinfect a room having machin- 
ery in it is difficult to do by the or- 
dinary means, Sulphur cannot be used 
as it injures the machinery, and cor- 
rosive sublimate is harmful to the fin- 
ish on the metal. The following 
method will be found satisfactory: The 
room should be saturated with steam 
and tightly closed. In a few minutes 
a goodly amount of formaldehyde gas 
should be liberated by a formalin lamp, 
which can be secured at any drug store, 
or if this cannot be had, a quantity of 
40-per-cent formalin may be purchased 
—an ounce for each room—and placed 
in a tin pan and heated by setting the 
pan on hot sand or clay. The best 
method is to heat the sand in an oven 
while steaming the room. After the 


room is well moistened the sand hold- 
ing the pan should be placed in the 
room and all openings tightly closed. 
After a few hours the room should be 
well aired. 

The quantity of formalin to be used 
is governed by the size of the room. 
Enough should be used to saturate the 
steam. One ounce of 40-per-cent 
formalin should saturate a very large 
room.—Contributed by Loren Ward, 
Des Moines, Ia. 


Locating a Ground on a Circuit 


Often in the operation of a circuit it 
will, in some way, become connected 
to the earth, or “grounded” as it is 
termed, which may result in the cir- 
cuit being thrown out of use until the 
ground connection is removed. 

A simple and fairly accurate method 
of locating a ground is as follows: As- 
sume that a circuit is composed of two 
wires, AB and CD in the diagram, of 
the same material and the same cross- 
section, and that one of these wires, 
say, CD is grounded, but the location 
of the ground unknown. Join the dis- 
tant ends of the two wires together 
between B and D by means of a heavy 
copper lead so as to introduce a very 
small resistance in the circuit. Obtain 
a piece of resistance wire, having a 
uniform cross-section, and connect its 
ends to the ends A and C of the wires 
as shown in the diagram. Now, by 
means of a battery or generator, send 
as large a current through the 


B 
Cc H D 
Hk L4 


Diagram for Locating a Ground 


grounded circuit as the wires will 
safely carry. There will be at the 
same time a current in the resistance 
wire. The rheostat E shown in the 
figure is introduced so as to regulate 
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the current. While the current is 
turned on, take an ordinary telephone 
receiver, R, and connect one of the 
terminals to the ground and touch the 
other terminal at various points along 
the resistance wire until a point, F, is 
found, where a minimum click is heard 
in the receiver when held to the ear. 
Measure the distance of this point, F, 
along the wire from the points A and 
C. If the lengths of the two wires, 
AB and CD, are known, the ground 
can now be located. The same rela- 
tion exists between the two parts of 
the resistance wire, EA and EC, as ex- 
ists between the resistances ABDH 
and CH. The relation of the resist- 
ances EA and EC is the same as their 
respective lengths, which we shall call 
L, and L., since the wire is uniform in 
cross-section. Likewise the resistance 
ABDH bears the same relation to the 
resistance CH as exists between their 
lengths, which we shall call L, and L,, 
of these respective parts of the circuit. 
Then 
L, L; 


Let us now express L, in terms of 
the length of one wire, which we shall 
call L (and the length L,) and we have 
L, equal to 2L — L,. Then 

2L—L, 


OF 
transposing 


ing ky = SLL, 
factoring 


L,(L,+L,)=2LL, 
2LL, 


and 


L,= 
L,+L, 

The above expression then gives the 
distance in feet to the fault, or ground, 
when all other measurements are 
made in feet. 


CA length of hose having holes 
punched in its sides greatly facilitates 
the speedy sprinkling of a lawn, the 
end of the hose being plugged. 
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Piston Rings Easily Placed by Taper 
Bore in Cylinder 


A manafacturer of small gaSoline 
engines found it quite an advantage 
and selling point to prepare the cyl- 


inders of each engine to receive the 
piston rings without clamps or other 
devices to hold the rings in their 
grooves while the piston is slipped into 
the bore. An angle, A, was turned 
out while boring the cylinder to size. 
The ring B will slip down the angle 
as the piston enters the bore. 

The angle is easily turned when 
making a new cylinder as well as when 
reboring an old one, and the time taken 
will be gained many times over 
when replacing pistons.—Contributed 
by L. B. Green, Cleveland, Ohio. 


Bevel in Cylinder Bore 


Raised Bottom in a Pail 


A quart of water may be boiled from 
the flame and heat of a burning news- 
the bottom of the 


paper by having 
utensil made like 
that of a wine 
bottle. To have 
the bottoms of 
cooking utensils 
fixed in this 
manner is a 
great boon for 
campers. The bottom being raised 
causes the heat to strike the center of 
the water.—Contributed by W. D. 
Brooks, Paterson, N. J. 
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Driving Automobiles in Cities 


Owners of automobiles in the coun- 
try as well as some of the city owners, 
for that matter, may not be familiar 
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Street Corner Diagram 


with the correct way to drive in cities 
and main traveled roads, says the Au- 
tomobile Dealer and Repairer. The 
accompanying diagram shows the 
right way to drive on streets and of 
turning corners, 


How to Fasten Loose Spectacle Lenses 


Persons using spectacles are some- 
times annoyed by a loose lens—one 
that persists in dropping out of the 
frame. This trouble is caused by 
some slight defect in the edge grinding 
of the lens or to an imperfection in the 
size of the eye wire of the frame. 

If the spectacles cannot be taken to 
an optician or spared to be sent for 
repair, simply place a strip of tinfoil 
in the groove of the frame, reset the 
lens and trim off any tinfoil that may 
remain in sight with a sharp knife. 
When this is carefully done, the foil 
will not show and the lens will be held 
securely in place. 

Rimless spectacles and eyeglasses 
frequently give trouble as the lenses 
are apt to become loose and wiggle 
disagreeably in the mountings to 
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which they are attached. This trouble 
may be traced to a loose screw, or the 
back of the straps that grasp the lenses 
may not be set sufficiently close to the 
lenses, Remove the lenses, bend the 
straps so that they will engage the 
edges of the lenses properly, replace 
the screws carefully, and the trouble 
will be remedied.—Contributed by 
Rem A. Johnston, Ossian, Ind. 


Layout of a Taper Sheet 


The simple method here shown of 
laying out a taper sheet will prove 
especially acceptable to boilermakers 
who are not expert with figures. It is 
contributed to The Boilermaker by 
John A. Higgins: 

Select a sheet 2 or 3 in. wider than 
the height and draw a center line in 
the sheet, as shown in Fig. 1; also 
draw a full-size view of the cone, as 
shown in Fig. 1, and find the circum- 
ference of the top and bottom ends by 
multiplying the respective diameters 
by 31/7. Lay off one-half of the cir- 
cumference of the small end on each 
side of the center line. Measure off 
the height of the cone on the center 
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Laying Out a Taper Sheet 


line, draw a line across the sheet at 
this point, and on this lay off the cir- 
cumference of the large end as before, 
and strike in the side lines. 
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Now find the center of a circle which 
will strike three sides of the layout, as 
shown in Fig, 2, and from that center 
spread the trammels to the high corner 
and bisect the center line. You have 
then found the chord of the arc, and 
with a batten held at the outer points 
and sprung in the center to touch the 
point on the center line, draw in the 
curve around the batten. Now lay off 
the height of the cone on the center 
line and transfer the batten to the top 
and draw in the upper curve. The top 
and bottom lines are the lines to which 
the pattern should be cut, while the 
side lines locate the centers of rivet 
holes. 

With a little care on the part of the 
layer-out, this method will be found 
satisfactory, and it will give suffi- 
ciently accurate results. 


Anvil Hardy Holder 


After using a hardy on an anvil it 
is sometimes in the way for finishing 
the work in hand. I devised a hardy 
holder which I attached to the anvil 
block as shown in the sketch. The 
hardy A, or a similar tool, fits in a 
hole in the upper end of a bar of iron 
B, which is made of 1 by 1-in. stock, 
and the lower end is hinged at C to 
the anvil block. When needed, the 


Holder Attached to Anvil Block 


hardy can be quickly pulled into posi- 
tion without taking the hands from the 
hammer and tongs.—Contributed by 
J. A. Polk, Mansfield, O. 
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Emergency Wrench for Large Work 


As I desired to remove the base nut 
from a large hand pump and had no 
wrench large enough to fit over it, I 


Two Wrenches 
Tied Together 
with Wire 


used two small wrenches, tied to- 
gether with wire as shown in the 
sketch. The handles were drawn 
tightly together as they were turned 
The nut was easily removed.—Contrib- 
uted by Jas. J. Reeves, Chicago, IIL. 


Drilling with Small Drills 


A small drill is very apt to break off 
while being used, especially in a breast 
drill. I remedy this trouble by having 
two drills of each size, one of which | 
break off, saving some of the twisted 
portion of the bit and grinding a point 
on it, This is used exclusively for 
drilling through thin metals, and for 
starting holes in thicker metals. 

Small drills also break easily 
applying too much feed, but a 
drill will stand more pressure, The 
full-length drill is substituted when 
the hole is drilled as deep as the short 
one will cut. 

The center web of a drill being 
thicker back of the point, a drill broken 
off and then sharpened will not cut 
quite so easily or quickly as the point 
of a new full-length drill, but in cut- 
ting with a short drill, the elimination 
of that fear of its breaking will more 
than make up for the extra time spent. 
—Contributed by C. W. Goddard, 
Sellaire, Mich. 
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Chalkline Reel 


A simple chalkline reel can be made 
of a thin board cut as shown in the 


Method of Holding 
Reel 


illustration. This reel makes a rapid 
and easy way to wind up the line. The 
line will also reel out as easily as if it 
were on a roller. 


Marking a Miter for Cutting Sheet- 
Metal Pipe 


While putting up some galvanized 
sheet-iron rain pipe, I had occasion to 
make a miter joint, and as the pipe 
was formed, I secured the miter line 
as follows: The end of the pipe was 


Angle Marked with Water 


submerged in a barrel of water until 
the mark for the miter was at the sur- 
face of the water. [I cut the pipe on 
the water line and thus secured the 
proper miter.—Contributed by Geo. 
M. Mock, Buffalo, N. Y. 


Adjuster for a Plumb-Bob Line 


The length of a plumb-bob line may 
be quickly adjusted by the clip shown 
in the illustration, which was redrawn 


A 
LOOP FOR HOOK 


Clip for Plumb Line 


from the Engineering and Mining 
Journal. The clip was made of a piece 
of brass or copper with three holes 


drilled in a line and as close together as 
possible. The clip should also be as 
small as possible to prevent it from 
throwing the bob off center. 


Drilling Holes in Angle Iron 


Among the many devices used for 
holding angle iron while drilling, one 
of the quickest and easiest methods is 
to make a groove in a block of wood to 
receive one wing of the angle and 
fasten the block to the faceplate. True 
and accurate holes may thus be read- 


Wood Block on Faceplate 


ily drilled in the angle——Contributed 
by Geo, Lundberg, Huron, S. D. 


Removing Close-Fitting Brasses 


In the accompanying illustration is 
shown an easy way to loosen brasses 
in main connecting rods. After remov- 
ing key, block and bolt from the rod 
and finding the brass tightly wedged 
in, use a bolt of 1-in. diameter having 
sufficient length to fit between the 


Bolt between Jaws 


jaws. Place the bolt as shown and 
turn the nut in the direction to spread 
the jaws. It is necessary to use two 
wrenches, one to hold the bolt from 
turning and one to turn the nut. This 
gives sufficient pressure to loosen the 
brass, but not enough force to distort 
the jaws.—Contributed by Oliver S. 
Strout, Harrisburg, Pa. 


@Any lost motion should be quickly 
taken up on the bearing of any ma- 
chine. 
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Planting Seeds in Egg Shells 


When growing flower plants from 
seeds, start them in halves of shells 
from hard-boiled eggs. When the time 
comes to transplant them, they can be 
easily removed by allowing the dirt in 
the shell to become hard and then 
breaking off the shell, whereupon the 
plant is placed in the ground, 

A pasteboard box provided with 
holes large enough to support the egg 
shells can be used to hold them, un- 
less egg crates are at hand. Two 
large seeds such as nasturtiums and 
sweet peas can be planted in one shell, 
and four seeds of the smaller varie- 
ties.—Contributed by Katharine D. 
Morse, Syracuse, N. Y. 


Locating Drip Pan under a 
Refrigerator 


In replacing the drip pan of an ice 
box or refrigerator it is often neces- 
sary to bend over in locating it under 
the drip pipe. This trouble may be 
done away with by fastening two 
strips of wood in a V-shape to the floor 
beneath the refrigerator. When the 
pan is shoved under, it will strike one 


Strips on Floor under Refrigerator 


strip and slide along until it strikes the 
other, Then the pan is sure to be un- 
der the drip pipe—Contributed by 
Lloyd A. Phelan, Beachmont, Mass. 


Windmill for Light Power 
The windmill shown in the sketch 
is one that will always face the wind 
and it never requires adjustment, It 
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Frames Hinged to the Arms 


consists of a vertical shaft, A, provided 
with a number of arms, B, on which 
are hinged square sails, C. These sails 
are preferably made of wood frames 
covered with canvas. They are pro- 
vided with hinges, D, attached to the 
ends of the arms in such a way that 
they offer resistance to the wind on 
one side of the wheel, while they move 
edgewise against the wind on the other 
side, as shown. The shaft of the mill 
can either be run in bearings set on 
an upright post, the lower end of the 
shaft turning on a conical bearing, or 
collars may be used on the bearings to 


| \‘Ainfateur Mechamies 
4 
ae 
| 


- 


912 POPULAR MECHANICS 


keep it in position. The power can be 
transmitted with gears or by a flat belt 
over a pulley. 

A wheel of this “kind is not adapted 
for high speed, but direct-connected to 
a pump or other slow-working machin- 
ery will prove very efficient.—Con- 
tributed by Edward Hanson, Kane, 
Pennsylvania. 


A Small Bunsen Burner 


An excellent bunsen burner for 
small work can be made as follows: 
Draw a glass tube to the shape shown, 

to produce a fine 
hollow point. 
f Mark carefully 
| with a file and 
break at A and 
then at B. Bore 
or burn a hole 
in a cork to fit 
the tube. Cut a 
V-shaped notch 
in the side of 
the cork extend- 
ing to the hole. 
Bend the lower 
Y tube at right 
Z angles and in- 
sert it in a wood 
block, previously slotted with a saw 
to make a snug fit. A little glue will 
hold the glass tubes, cork and base 
together. The air mixture can be ad- 
justed by sliding the upper tube be- 
fore the glue sets. 

The burner is especially adapted to 
continuous work, such as_ sealing 
packages, etc. The flame will not 
discolor the wax.—Contributed by E. 
P, Ferté, Spokane, Wash. 


The Hindoo Sand Trick 


This is one of the many tricks for 
which the Hindoos are famous, and 
was long kept a secret by them. It 
consists of placing ordinary sand in a 
basin full of water, stirring the water 
and taking out the sand in handfuls 
perfectly dry. It need scarcely be said 
that without previous preparation, it is 
impossible to do so. 


Take 2 lb. of fine silver sand, place it 
in a frying pan and heat well over a 
clear fire. When the sand is thor- 
oughly heated, place a small piece of 
grease or wax—the composition of a 
paraffin candle preferred—in the sand, 
stirring it well to get it thoroughly 
mixed, then allow the sand to cool. 
When this sand is placed in a basin of 
water, it will be apparently dry when 
taken out. It is very important that 
only a small portion of the adherent 
be used so that it cannot be detected 
when the sand is examined by the audi- 
ence. The explanation is that the 
grease or wax coating on each sand 
particle repels the water.—Contributed 
by Mighty Oaks, Oshkosh, Wis. 


A Kite-Line Cutaway for Toy 
Parachutes 


The cutaway is made of a small 
piece of board, a cigar-box lid, an old 
yardstick or a piece of lath, which 
should be about 6 in. long. Common 
carpet wire staples are used to hold 
it on the string. The under side has 
a wire bent into such a shape as to 
form a loop at the forward end over 
the kite string, then running back 
through the two staples at the one 
side and through two staples at the 
other side. 

The parachute should have a small 
wire ring fastened at the weight end 
so as to fasten in the carrier, and 


Wires Attached 
to the Traveler 


should be put between the two staples 
that are closest together on the under 
side of the carrier. A small nail or 
button—anything larger than the loop 
in the wire—should be attached to the 
kite string a few feet from the kite. 
When the parachute is carried up the 
kite string, the knob on the string will 
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strike the loop of the wire on the car- 
rier, which releases the parachute and 
allows it to drop. The carrier will re- 
turn of its own weight to the lower 
end of the string.—Contributed by I. 
O. Lansing, Lincoln, Neb. 


A Cherry Pitter 


Procure an ordinary quill feather 
and cut the tip off to form a small hole. 
Do not remove so much of the end that 
the cherry stone can stick in it. The 
hole must be slightly smaller than the 
cherry stone. Push the quill through 
the center of the cherry and the stone 
will come out easily.—Contributed by 
Harold Wynning, Chicago, Ill. 


To Hold a Fish while Removing the 
Scales 


Insert a screwdriver or ice pick in 
a fish as shown, and the scales can be 
removed much better and quicker than 
in any other way. The handle of the 


Holding Fish for Scaling 


screwdriver affords an efficient grip 
so that the fish can be held firmly on 
the board and every scale can be re- 
moved. 


Carrying Stone Jars 


The handholds on stone jars are 
usually not large enough to carry the 
jars safely when they are full. If the 
handles of an old galvanized tub are 
riveted to a leather strap long enough 
to reach under the bottom and almost 
to the top on each side, the jar can be 
handled without danger of being 
dropped. The fingers are placed in 
the handles to carry the weight, while 
the thumbs are used to keep the jar 
from tipping. By placing a buckle 
near one end, the strap may be used 
for carrying a jar of any size—Con- 


tributed by C. H. Floyd, Elwood, Ind. 
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Vibrator for a Spark Coil 


If you do not have the time to make 
a vibrator or electrolytic interrupter for 
a spark coil, a common electric door- 


Bell Used as Vibrator AS 


— | 


bell makes a good stibstitute. Connect 
one of the primary wires to the bind- 
ing-post of the bell that is not insulated 
from the frame, and the other primary 
wire to the adjusting screw on the 
make-and-break contact of the bell, as 
shown in the sketch. The connections 
are made from the batteries to the bell 
in the usual manner.—Contributed by 
Ralph Tarshis, Brooklyn, N. Y. 


Head Rest for a Chair 


While seated in a chair a person 
very often desires to lay the head back 
in resting. A support for the head is 
lacking in the low-back rockers and 
ordinary chairs. A detachable, padded 
support can be easily made at home 
for placing on any low-back chair and 
used as a head rest. 

The support standards can be made 
of wood or metal as desired. If metal 


Rest on Chair Back 


is used, the rest will have some spring- 
iness, which combined with the pad 
will insure much greater comfort than 
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the hard rigid back. A cloth or paper 
is placed over the back of the chair 
to prevent marring of the varnish or 
wood, 


Lighting a Lawn Mower for Use at 
Night 


Those who desire to do so, or must, 
for lack of time during the day, may 
use their lawn 
mower at night 
and light the 
front of their 
machine with an 
ordinary bicycle 
lamp. The arm 
to hold the lamp 
can be attached 
with screws to 
the handle as 
shown in the 
sketch. It is 
easily made from 
a piece of hoop 
or bar iron.— 
Contributed by Samuel F. Reid, Min- 
neapolis, Minn. 


Tying a Rosette in a Couch-Cover 
Corner 


In the accompanying illustration is 
shown a very simple method of tying 
a rosette in the corner of a couch 
cover. The use of the average couch 
cover as a throw-over leaves a large 
corner which drags upon the floor. To 
dispose of this extra length and at the 


\ \ 


Fig.2 


Spread the couch cover on the couch 
so that the surplus is evenly divided 
between the sides and ends, and pass 
a pin through the cover to show each 
corner as in Fig. 1. Measure the dis- 
tance from each corner of the couch 
to the floor, Fig. 2, and measuring 
from the point of the corner, mark the 
same distance by the insertion of an- 
other pin, repeating in all four corners. 
The distance between the two pins at 
each corner now defines the amount of 
surplus that is to be taken up. Chalk 
a circle to include the portion between 
these two pins, as shown in Fig. 3, and 
with a circular needle and stout stitch- 
ing twine run a shirring thread around 
the circle, and when this is drawn 
tightly and tied, the surplus is formed 
into a rosette, while the corner may 
be draped into an artistic cascade, as 
shown in Fig, 4. 


Driving Screws 


A wood screw having the threads 
hammered flat on two sides can be 
easily driven in 
with  flat- 
tened sides par- 
allel to the grain 
of the wood. 

When the screw 

is turned a a” 
quarter turn the 

remaining threads cross the grain and 
hold as well as if they had been turned 
in all the way. This is an especial 
advantage where something is wanted 
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Different Stages in Tying the Rosette 


same time make an artistic corner, the 
Upholsterer suggests the following 
method: 


which is easily inserted and will hold 
better than a nail.—Contributed by 
P. D. Merrill, Chicago. 
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Homemade Enlarging Camera 


The ordinary hand camera of the fo- 
cusing type can be used to enlarge pic- 
tures from negatives of its own make. 
The requirement is a device to hold the 
negative rigid in a position in front of 
the camera lens, and at such a distance 
that the rays of light passing through 
the negative and lens will enter a box 
of sufficient size for the desired en- 
largement and focus plainly on a sheet 
of sensitive paper attached to the end 
of the box. « 

The first thing to do rh 


a 4 by 5-in. camera having a 6-in. focus 
lens, and to enlarge the pictures from 
a 4 by 5-in. negative to 8 by 10 in. In 
the first place make a box 81% in. wide, 
1014 in, deep and 14 in. long, inside 
measurement, using %4-in. material, as 
shown in the sectional drawing A. 
One end is left open and in the center 
of the other a hole is cut 5 in. square. 

The back end of the camera is placed 
over this hole as shown at B and 4- 


is to find the distance 
that is required from 
the camera lens to the 
paper enlargement to 
make the proper size, 
and the distance from 


the lens to the negative. 
correspondent of 
Camera Craft gives the 
following rule for find- 
ing these dimensions: 
To find the distance be- 
tween the lens and pa- 
per enlargement, add 
1 to the number of 
times the picture is to 
be enlarged and multi- 
ply the result by the 
focus of the lens in 
inches. The example 
given is for a 6-in. focus 


lens. An example: A 
4 by 5-in, negative en- 
larged to 8 by 10 in. is 
a two-time enlargement 
(four times in area); = 


= 


24+1=—3, and 3X6=18, 
the distance in inches 
of the lens from the sensitive paper. 
To find the distance of the lens to the 
negative, divide the above result, 18 in., 
by the number of times desired to en- 
large, 18+2—9, the distance in inches 
from the lens to the negative. 

With these figures as a working 
basis, the box can be made in any size 
to use any focusing camera. The di- 
mensions given in the drawing are for 


Details of Construction and Camera Complete 


in. strips nailed to the box end around 
the camera back to exclude all light. 
The camera must be centrally located. 

The next to be made is the end board 
or easel, consisting of two pieces of 
34-in. material, one 814 by 101% in., 
which should fit easily into the end of 
the box, and a larger one, 10 by 12 in., 
the outside dimensions of the box, 
as shown at C. Nail the smaller piece 
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to the center of the large one, crossing 
the grain of wood in so doing. The 
end board is the easel upon which the 
sensitive paper is fastened with push 
pins, and should be covered with a 
sheet of white paper, pasting it on the 
8% by 10\4-in. board with a thin coat 
of glue. The slide D is a piece of wood 
34 in. thick, 3144 in. wide and 26 in. 
long. This is fastened to the under 
side of the box with four screws, plac- 
ing it exactly in the center and parallel 
with the sides of the box. Be careful 
to have the slide parallel or the holder 
will not freely slide upon it. 

The negative holder E is made of 
a piece of *4-in. board, 8 in. wide and 
10 in. long. A hole 5% by 71% in. is 
cut in its center, leaving a margin of 
1% in. on all sides. This holder is 
set in a groove cut in a block of wood 
having a mortise cut *%4 by 3% in. to 
fit on the slide easily. A thumb screw 
is fitted in the center of the bottom of 
the block of wood. This is used for 
fastening the negative holder rigidly 
to the slide when the focus is secured. 

A 1-in. hole is bored in the upper 
corner of the box end, as shown, to 
serve as a peephole for seeing the 
image on the end board or easel. This 
is covered before putting the sensitive 
paper in the box. The end board is 
held in position with two flat brass 
hooks. The camera is held in place with 
two buttons placed on blocks of wood 
the height of the camera back, as shown 
at F. Two pieces of clear glass, 6 by 
8 in. in size, are held in place in the 
negative holder by means of buttons, 
the film negative being placed between 
them. All the joints in the box must 
be carefully puttied and the inside of 
the box blackened, which is done with 
a mixture of lampblack and alcohol, 
to which is added a small quantity of 
shellac to give it body. 

A darkroom is not essential, a bath- 
room with the window covered over 
with orange paper will do, or even a 
large room with the shades drawn and 
pinned close to the window casing. 
It is best to leave a space in one of 
the windows to be covered with orange 


paper, doing the developing about 10 
it. from the source of light. 

To operate the camera place it on 
the. enlarging box, hook the easel in 
place, put a negative in the holder with 
the film side toward the lens. Take the 
outfit to a shady place outdoors, point 
the holder end at an unobstructed por- 
tion of the sky and look through the 
peephole. Rack the lens in and out to 
focus the. picture. The easel should 
have heavy black lines drawn upon it 
inclosing parallelograms from 5 by 7 
in. to 8 by 10 in., so that one can 
readily see the size of the enlargement 
to be made. When the focus is obtained 
take the outfit into the darkroom, re- 
move the easel and fasten the sensitive 
paper with push pins. Replace the 
easel and take the outfit outdoors again, 
point it toward the clear sky and make 
the exposure, which should be at least 
5 seconds with a 16 stop. It is best to 
make a trial exposure on a small strip 
of paper to find the proper time. Di- 
rections for the use of bromide papers 
will be found in each package. 


An Easy Way to Make a Shelf 


Procure an ordinary packing box 
and mark a line from corner to corner 
on both ends, as shown, from A to B 
in Fig. 1. Pull out all the nails from 
the corners that may cross the line. 
Nail the top to the box and saw it on 
the lines marked and two shelves will 


Fig.2 
Two Shelves Made of One Box 


be formed which may be used as 
shown in Fig. 2. Boxes dovetailed at 
the corners will make excellent shelves 
and look neat if painted, 
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Night Croquet Playing 


Croquet playing became so interest- 
ing to us that we could not find time 
to do all our playing during the day. 
So at night we attach a candle to each 
of the wickets and also use one at each 
corner of the grounds. These light 
the grounds so that the game can be 
played nicely. The candles may be at- 
tached by wiring them to the wickets 
or by using small pasteboard boxes, 
similar to a pill box of sufficient size, 
and running a wire through the center 
or down the sides, which is hooked 
over the top to hold them upright on 
top of the ground, The latter way is 
the better as the candles may be pulled 
up in the day time and taken out of 
the way.—Contributed by Geo. Good- 
brod, Union, Ore. 


A Nursing-Bottle Holder 


The ordinary nursing bottle with 
nipple necessitates holding the bottle 
in a certain position, and when the 
valve nipples are used, the bottle 
should be held far enough away to al- 
low this valve free action. To accom- 
plish this I constructed a very sim- 
ple wire holder for the bottle as shown 
in the illustration, Ordinary telephone 


wire will hold any bottle. The wire 
is bent to hook on the side of the crib, 


Nursing Bottle in Holder 


cradle or cab.—Contributed by W. A. 
Humphrey, Columbus, O. 


Milk-Ticket Holder 


An ordinary spring mousetrap makes 
a good bread or milk-ticket holder. 
The wood part of the trap can be 


Trap Used as Ticket Holder 


easily nailed or screwed to a door or 
window casing. The way the tickets 
are held is clearly shown in the sketch, 


Joint for Cabinet Work 


In making a cabinet containing 56 
drawers of various sizes, I used the 
method shown in the sketch for making 
the frame. The horizontal strips A 
should be all fastened together when 
sawing the notches to fit over the up- 


C should be 11% in. less than the length 
of the drawer.—Contributed by J. H. 
Dickson, Polk, Pa. 


@Do not expect accurate work unless 
you have accurate tools, 


rights. The uprights 
B should be sawn in 
the same manner. It 
is best to round the 
front of the rear up- 
rights slightly and also 
any other places where 
the drawers might 
strike when pushing 
them into place. The 
length of the runners 


Details of Joint Construction 
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How to Make a Letter Scale 


A reliable letter scale that can be eas- 
ily made is shown in the sketch. It 
consists of a wide-neck bottle filled 
with water into 
which the weighing 
device is inserted. 
This latter part is 
made of a light piece 
of wood weighted on 
the lower end, to 
keep it in a stable, 
upright position, and 
a piece of cardboard 
is tacked to the 
other. The wood is 
placed in the water, 
and known weights 
are used on the card- 
board while calibrating. 

The first line is marked at the water 
level when there is no weight on the 
cardboard, and then a known weight 
placed on the top and another mark 
made at the water level, and so on, un- 
til a sufficient number of 14-0z. and 
ounce-divisions have been marked. 
The wood should be well coated with 
shellac varnish before it is placed in 
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Summer Dish Washing 


A labor-saving method in dish wash- 
ing for a summer day is as follows: 
Construct a substantial wood frame 
and cover it with galvanized wire 
mesh, Attach legs and put it in a con- 
venient place on the back porch. Wash 
the dishes on one end, and wipe the 
silverware dry. At the outer end 
spread a towel over the wire and place 
the dishes turned down upon it to dry, 
and cover them with another towel.— 
Contributed by L. Alberta Norrell, 
Tifton, Ga. 


Nozzle Angle for Lawn Sprinkling 


Where there is no prop or water 
sprinkler at hand for tilting the nozzle 
of a hose, start 
to tie a knot in 
the hose, as 
shown in the 
sketch, but do 
not draw it up 
tightly. The 
hose nozzle can 
be tilted to any angle in this manner. 
—Contributed by S. J. Eddy, Portland, 
Oregon, 


the water.—Contributed by Francis 
Chetlain, Chicago. 
Simple Methods of 


The following diagrams will indi- 
cate a few of the various methods that 
may be employed in connecting up 
electric bells for different purposes, A, 
B and C representing the push buttons ; 
D, the bells; E, the batteries, and G, 
the ground. The simplest possible 
connection is shown in Fig. 1, the bell 


Connecting Call Bells 


in which the bell, battery, and push 
button are placed, so long as there is a 
complete circuit when the push but- 
ton is pressed. One of the wires in 
this circuit may be done away with by 
completing the circuit through the 
ground, as shown in Fig, 2. Connect- 
ing a bell as shown in this diagram 
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Wiring Diagrams for a Single Bell 


D, battery E, and push button A, are 
all connected in series. 


The operation 
of the bell is independent of the order 


often results in quite a saving of wire. 
The proper connections for operat- 
ing one bell from either of two push 
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buttons, A or B, is shown in Fig, 3. 
Two bells, D, operated from a single 
push button, C, are connected as shown 


In the circuits shown in Figs. 7 and 8, 
only one battery is needed. 
The connections of a two-wire me- 


Wiring Diagram for Two or More Bells 


in Fig. 4. The two bells, D, are shown 
connected in parallel, which requires 
more wire than if they were connected 
in series. If they be connected in ser- 
ies, one or the other should have its 
make-and-break contact closed. The 
bell whose circuit remains unchanged 
will intercept the current for the other 
bell in series with it. The operating 
of the bells is more satisfactory, how- 
ever, when they are in parallel, and 
each taking current from the battery 
independent of the other. 

The diagram, Fig. 5, shows the 
proper connections for operating two 
bells from two independent push but- 
tons, each push button operating a par- 
ticular bell, Any number of bells 
operated from any number of push 
buttons; all of the bells being rung 
from any one of the push buttons, are 
connected as shown in Fig. 6. Such 
a circuit can be used as a fire alarm or 
time call in a factory, the operation of 
the circuit being controlled from any 
one of a number of different points. 

The proper connections for what is 
called a return-call circuit is shown in 
Fig. 7. The circuit is so arranged that 
the bell at one end is controlled by 
the push button at the other end. Such 


tallic return-call circuit are shown in 
Fig. 9. A special push button must be 
used in this circuit, and in this case 
two batteries are used instead of one, 
as in Figs. 7 and 8. This circuit may 
be changed to a ground return-call 
circuit by using the earth as a con- 
ductor instead of either wire. There 
are, of course, numerous other meth- 
ods that may be used in connecting 
call bells, but the connections shown 
in the diagrams are perhaps the most 
common. 


Refrigerator for Dry and Warm 
Climates 


Set a bowl containing butter, cream 
or fruit in a saucer and cover the bowl 
with a moistened napkin, allowing the 
edges to hang in a larger saucer filled 
with water, and place the whole in 
the air out of the sun’s rays. The arti- 
cle to be kept cool may also be placed 
in a pan with an earthenware crock 
turned over it and covered with a 
small towel or cloth, the edges of 
which extend into another outer pan 
partly filled with water. 

The method can be applied on a 
larger scale by using a shallow gal- 
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Wiring Diagrams for Return-Call Bells 


a circuit can be used in transmitting 
signals in either direction. A ground 
return-call circuit is shown in Fig. 8. 


vanized pan which will contain many 
articles and more water. This man- 
ner of cooling is especially adapted to 
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camping parties and will prevent 
sloppy butter, sour milk and spoiling 
fruit. The articles are also kept free 
from ants and flies ——Contributed by 
C. B. Hosford, Swansea, Ariz. 


Pencil-Sharpening Guide 


The sketch shows how a guide for 
making a true point on a lead pencil 
may be made of a block of wood. The 

hole, which should be 


\ large enough to allow 
al the pencil to be turned 
RNY! easily, is bored at the 

\\ proper angle to form 


the desired point on 
the pencil. The long 
side of the block 
serves as a guide for 
the knife blade, while 
the projection at the 
bottom acts as a 
stop. The guide 
insures an even 
point and is eas- 
ily manipulated. It is held in the palm 
of the left hand and the pencil is turned 
with the thumb and forefinger, while 
the knife is held against the face of the 
block, cutting edge downward, and 
worked up and down with the right 
hand. 


Homemade Hinges 


When making a chicken house re- 
cently I had forgotten to procure 
hinges. When searching the “junk” 
box found 
some little metal 
brackets such as 
used for holding 
spring roller 
shades. Attach- 
ing these as 
shown, I made 
a good substi- 
tute hinge. A 
pair of the 
brackets having 
no slots were 
selected. A 2%- 
in. wire nail with a washer was placed 


in the hole and driven into the top of 
the door, 1 in, from its back edge. The 
other bracket was placed on the bot- 
tom of the door in a similar manner. 
The door was placed in an open posi- 
tion and the prongs of the brackets 
were nailed to the door post. The bot- 
tom bracket may also be nailed to the 
floor and the top one to the lintel.— 
Contributed by Robert Smith, E. 
3urnaby, B. C. 


Skimmer for Bottled Milk 


The cream that rises on the milk in 
an ordinary milk bottle cannot be re- 
moved easily. Where a small family 
desires to use the 
cream for coffee, the 
skimmer shown in 
the sketch is very 
handy. 

The cone is made 
of metal—tin, brass 
or copper—w hich 
can be nickelplated, 
the seam _ being 
soldered. The cone 
is 2 in, deep with a 
diameter at the top 
of 134 in. A handle 
can be made of a 
discarded sugar or teaspoon, which is 
soldered to the cone. Insert the cone 
in the bottle far enough for the cream 
to flow into it and then withdraw. 
Cream will gather about 3 in. deep on 
rich milk. The milk can be used for 
cooking. A piece of wire can be used 
for a handle instead of the spoon.— 
Contributed by Victor Labadie, Dallas, 
Texas, 


How to Preserve Putty 


Having some putty left over after a 
job of glazing and wishing to keep it 
without its becoming dried up, I tried 
wrapping it in paraffin paper such as 
used to wrap butter. I found this 
method to be a decided success, the 
oil being prevented from drying out. 
—Contributed by Levi R. Markwood, 
Fairview, Pa. 
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How to Make a Wing Nut 


Finding that I needed some wing 
nuts and not being able to purchase 
them in the size I wanted, I made them 

from the ordi- 

nary nuts. A 

ia | Fo] hole was drilled 

y through opposite 
corners of each 

nut and a staple made of wire riveted 
in the holes as shown in the sketch. 
The staple should be long enough to 
admit the end of the bolt—Contributed 
by Clarence L. Orcutt, Buffalo, N. Y. 


Cork-Covered Clothes Peg 


When screws or nails are used to 
hang clothes or other articles on, run 
the nail or screw 
through a_ bot- 
tle cork as 
shown. The 
cork will pre- 
vent the nail or 
screw from tear- 
ing the article 
, | and also insure 

the cloth against 
rust marks, 
should the article be wet. 


Shaping an Old Broom 


A broom, having the straws bent and 
out of shape, yet not worn out, can be 
fixed up like new in the following man- 
ner: Slightly dampen the straw with 
water and wrap with heavy paper, then 
place a weight on it. After standing 
under pressure for several days the 
straw will be restored to the shape of 


Method of Straightening the Straws 


a new broom. Paint brushes can be 
treated in the same manner, but in that 
case linseed oil should be used instead 
of water. 
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How to Make a Bolster 


The sketch shows a simple bed 
bolster which I have made and which 
can be constructed at very little cost. 
Three circular 
pieces of pop- 
lar or pine, 101% 
in, in diameter, 
are required. 
These may be 
made in one cut by nailing the pieces 
together, Then nail on ten 3¢ by 2-in. 
strips, 52 in. long, or as long as the 
width of the bed, leaving about 1% in. 
space between the strips. These strips 
will thus go about two-thirds of the 
way around the circle, leaving room to 
insert the pillows when the bed is not 
in use, Cover the bolster with build- 
ing paper or any otber suitable mate- 
rial, and it is ready for the pillow 
shams.—Contributed by C. Martin, Jr., 
Chicago. 


A Fish-Scaling Knife 


A useful fish-scaling and skinning 
knife can be made of an old broken 
hacksaw blade. This must be at least 
6 in. long and will make a knife with 


Scaling Knife 


a 3-in, blade. Grind the blade to the 
shape shown and make a handle for it 
by using two strips of maple, 14 in. 
thick and 4 in, long. These are riveted 
together with 3 in. of the blade be- 
tween them.—Contributed by John L. 
Waite, Cambridge, Mass. 


To Prevent Moles from Damaging 
Growing Seeds 


The food most liked by the ground 
mole is the sprouts of peas and corn. 
A way to protect these growing 
seeds is to dip them in kerosene just 
before planting. The mole will not 


touch the oil-covered seed, and the 
seeds are not injured in the least.— 
Contributed 
Gresham, O. 


by J. W.  Bauholster, 
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INTERESTING PATENTS, 


SUNSHADE WITH PIVOTAL HANDLE—One 
way of solving the problem of the big hat and the 
sunshine is shown in Fig. 1. The handle is in two 
sections, connected with links which are movable to 
open position at an angle. A catch, carried by one 
of the links, is adapted to automatically lock the 
links in open position, or hold them in alinement 
with the other sections, when closed. 


MEASURING STOPPER FOR BOTTLES (Brit- 
ish patent)—Figure 2 is a stopper designetl for de- 
livering measured quantities of liquid from bottles, 
barrels, etc. Passages for air and liquid are pro- 
vided, which project slightly into the cup so that, as 
soon as the cup is full, further liquid supply is 
stopped. The second drawing shows a modification 
in which the air and liquid passages are opened and 
closed by means of a hand-operated spring-valve. 
When the device is applied to barrels, the cup is 
pivoted so it can be tipped to pour out its contents. 


MOUSTACHE GUARD (British patent)—A 
moustache guard which may be attached to any cup 
is shown in Fig. 3. It is made from a single blank, 
the ends of which are split and bent downward to 
form clips. 


MOTOR-DRIVEN HEDGE TRIMMER (British 
patent)—A hedge trimmer operated by a_ smal! 
electric motor carried between the knives and the 
fixed handle of the implement, is shown in Fig. 4. 
The electric wires pass through this handle, which 
is furnished with a switch. A _ pivoted bail handle 
is also provided, as the weight of the apparatus 
necessitates the use of both hands for practical 
operation. The means of transmitting the power to 
the cutter is clearly shown. 


COMBINATION DISH MOP AND SCRAPER 
—Figure 5 is a device by which kitchen utensils 
may be scraped and mopped in one operation. 
One end is provided with a metal scraper and the 
other end is so shaped as to facilitate the attach- 
ment of a cloth. 


CHICKEN FEEDER AND EXERCISER—A 
chicken feeder that compels a calisthenic exercise 
with each meal has been invented by a Californian 
In the bottom of the grain receptacle is a valve 
which discharges when a chicken hops onto the 
perch. The sight of a few grains of corn dropping 
onto the ground causes the chicken to leave the 
perch to pick them up. The discharge is stopped 
when the weight of the chicken is thus removed 
from the perch, and this means a hop up and a hop 
down for every few grains obtained. 


SNAP CATCH FOR PINS—Figure 7 is a snap 
safety catch for brooches, scarf pins, dress sets, 
etc. It is a simple and ingenious device which pre- 
vents the pin from becoming unfastened by accident. 


WEIGHING TRUCK—The frame of this truck 
(Fig. 8) is similar to that of an ordinary truck, but 
the platform is pivoted in such a manner as to 
carry levers the same as a platform scale. These 
levers are connected to a scale beam located near 
the handles of the truck. 


LAMP SHADES FOR THE ILLUMINATION 
OF PICTURES (British patent)—A lamp shade 
which may be adjusted to vary the distribution of 
the light, for illuminating pictures, is shown in Fig. 
9. The shade comprises a member having a ser- 
rated edge, which gives a gradual shading of the 
light; and an adjustable member, which, overlapping 
the serrated edge, determines the limit of the illu- 
mination. These shade members are tubes, and one 
of them carries an adjustable hinged flap, so that 
both limits of illumination are adjustable. 


ONE-WHEEL ROAD CART—The monowhee!l 
road cart shown in Fig. 10 is designed to be drawn 
over any road a_ single horse can travel. The 
secret of the balancing of this cart is the use of 
two saddles in a single buggy harness instead of 
one. These saddles are held a certain distance 
apart by means of three steel straps, and the shafts 
are attached to them by means of bands. Small side 
wheels are provided to support the cart when not 
in use and to facilitate the handling of it by hand 


922 | 
ASS 
GA 
4 Fic.t => 
— Ay 
@é. ] Fig 3 
| | 
\ Fis.4 
\\ 
\ = 
wee 
| 
FE 
WY 
Fic.8 
— 
| 


POPULAR MECHANICS 923 | 
| PRACTICAL OR UNIQUE 


PINCERS FOR REMOVING INSULATION— 
The pair of pincers shown in Fig. 11 is designed es- 
yecially for the removal of insulation from wires. 
Zach jaw has three parallel side bars, of which the 
middle one has a knife edge, while the others have 
beveled edges. 


CAP PARACHUTE FOR AIRMEN (British pat- 
ent)—The manner of carrying the parachute so that 
it will not become entangled with the machine, and 
yet will always be in position for use, is one of the 
greatest problems to be solved in the adaptation of 
this means of descent when an aeroplane fails. An 
American inventor’s solution, as shown in the Eng- 
lish patent journal, is the locating of the parachute 
in the airman’s cap. The parachute folds up into a 
pouch forming the upper part of the cap, and the 
suspension cord, rising from the top of the cap, is 
attached to a body belt, as shown in Fig. 12. A 
tube of flexible material, distended by a ring, is 
attached to the cord. This directs a blast of air into 
the parachute when it unfolds from the pouch after 
the cap is cast off by the airman, thus insuring the 
opening of the parachute. 


LIVE-TREE TRESTLE FOR ELEVATED 
RAILWAY—This patent (Fig. 13), granted recently 
in America to a Belgian inventor, is a curiosity be- 
cause of the uniqueness of the idea. In the speci- 
fications it is described as an elevated-railroad device 
comprising two rows of inclined poles; interposed 
inclined live trees, to which the poles are connected; 
an elevated track carried by the poles; props en- 
gaging the poles, and arched braces engaging the 
tracks 


ICE CHOPPER—An ice chopper designed for 
use in restaurants, cafes, and in the home, is shown 
in Fig. 14. In breaking small pieces of ice, the 
points of the U-shaped frame are brought in con- 
tact with the ice and the sliding weight is lifted 
and allowed to fall against the crosspiece at the 
bottom, forcing the points into the ice, the action 
being like that of a pile driver. Dropping the 
weight two or three times suffices to break the ice, 
and it is claimed that the device will not slip, nor 
the pieces of ice fly to all sides. 


ANNULAR FRAME FOR AEROPLANE (lBrit- 
ish patent)—Figure 15 shows a ring-shaped frame 
for aeroplanes. The supporting and steering planes, 
the motor and the propeller are all carried on the 
horizontal annular frame. The frame comprises, in 
the case of a biplane, two superimposed rings 
secured together at the forward end, the front 
pivotal elevating planes being movable laterally on 
the upper ring for balancing, and also for facilitat- 
ing transport and storage of the machine. As ap- 
plied to a monoplane with a rear propeller, the main 
planes are secured to a frame consisting of two con- 
centric rings braced together, and the tail planes 
are pivoted to a crossbar so that they can be moved 
laterally toward the supporting planes. 


BORDER CLIPPER—An interesting type of 
border clipper for lawns and gardens is illustrated 
in Fig. 16. The shearing portion of the implement 
is similar to that of the ordinary clipper, but has 
in addition an attachment by which clippers may be 
operated without the user having to get down on 
his hands and knees. The method of operation is 
clearly shown in the drawing. 


SCREW ANCHOR—Figure 17 shows a simple 
screw anchor for use particularly in concrete, but 
also in wood, stone or brick. It comprises a spiral 
of wire, shaped to fit the thread of the screw, de- 
signed to be imbedded in the concrete of walls, 
posts, etc. It is also made in sizes adaptable for 
insertion in concrete railroad ties to anchor rail 
screws. 


CORD ENVELOPE OPENER (British patent)— 
An_ envelope provided with an ornamental cord to 
facilitate its opening is shown in Fig. 18. The 
cord passes through a row of perforations through 
which it is clearly visible. The perforations are 
shaped to facilitate the cutting action of the cord. 
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Aree of Yale University, who was one 
of a party which undertook to penetrate the 
depths of a Nevada mine for scientific purposes, 
relates a startling incident in connection t erewith. 
During the professor’s ascent in the ordinary 
manner, by means of a bucket, and with a miner 
as a fellow passenger, the scientist perceived symp- 
toms of a weak place in the rope. 

“Do you often change your ropes, my good man?” 
he asked, when about half-way from the bottom of 
the abyss. 

“We change ’em every three months,” was the 
reassuring reply of the man in the bucket, “and we 
change this one tomorrow, if we get up safe today.” 
—Lippincott’s. 

Quiet-Spoken Customer—“You keep everything 
for the piano, don’t you? 

Salesman—“Yes, sir. We do, sir.” 

Quiet-Spoken Customer—‘‘Give me an ax!"’— 
Puck. 


A German shoemaker left the gas turned on in 
his shop one night and upon arriving in the morn- 
ing struck a match to light it. There was a ter- 
rific explosion and the shoemaker was blown out 
through the door almost to the middle of the street. 

A passerby rushed to his assistance, and, after 
helping him to rise, inquired if he was injured. 

The little German gazed in at his place of busi- 
ness, which was now burning quite briskly, and 
said: 

“No, I ain’t hurt. But I got out shust in time, 
eh?” 


A Paris paper publishes an amusing story from 
Egypt. At one of the military posts it is the cus- 
tom to fire a cannon at noon. Just after the arrival 
of a new lieutenant he was going around one day 
just about noon. “How do you know the correct 
time for firing?’’ he asked the gunner. “I look at 
my watch, sir,” was the reply. “I have it reg- 
ulated once a month by the watchmaker in the ad- 
jacent, Village, a Swiss, who has been here for some 
years. A few days later the lieutenant found him- 


self in the village about noon, and outside the 
watchmaker’s shop. The Swiss was in the street, 
evidently waiting for something to turn up, so the 
lieutenant had a chat with him. “I suppose,” said 
the officer, “you have but little work here?” “Not 
much,” was the response. “I have more leisure 
than work, but this is not without advantages. You 
see. I am now listening for the midday gun.” “The 
midday gun—what for?” “T regulate all my watches 
and clocks by that.” 

“Captain, is there no way in which the ship may 
be, saved?” 

“None at all, sir. We are going to the bottom; 
but I would not worry about the ship, sir, if I were 
you—she is fully insured. You'd better find a life- 
belt.”—Tit Bits. 

Ting-a-ling! went the bell, and Ebenezer, the 
industrious one, sprang from his stool and in a 
moment stood in the room of Maxim Multigraft, 
the millionaire financier. 

“Ebenezer,” said the chief, “I have observed your 
industry. Your zest for work astonishes me. No 
detail seems too small to escape you, no task too 
great for you to accomplish. You are the first to 
arrive in the morning, and the last to leave at- 

“Oh, thank you, sir—thank you!” cried Eben 
ezer, and waited, wondering whether it would he a 
five or ten shilling a week raise, or whether it would 
be a managership for him. 

“Hence, Ebenezer,” growled Multigraft, “I want 
you to clear out this week. It’s men of your stamp 
who worm out all the business secrets, and then go 
and start a rival show in the next street. Hop it!” 


Dugan, the roofer, was sent to a _ millionaire’s 
palatial home to try to find a leak in the roof. 

As he entered the front hall, the butler whispered 
to Dugan: 

“You are requested to be careful of the hardwood 
floors as you go upstairs, they've just been polished.” 

“Sure, there’s no danger av me slippin’ on thim.” 
Dugan replied. “Oi hov spikes in me _ shoes.” 
American Carpenter and Builder. 


NEW BOOKS 


PRACTICAL PROBLEMS FOR 
DRAFTSMEN AND MECHANICS— R. 
Birge and Hugh M. Sargent. This werk pe 
in the first section, such elements of plane geometry, 
which must be known by the student in order to 
follow the subsequent applications thereof. Then 
problems of increasing difficulty are gradually 
presented and explained, the whole being illustrated 
by exceptionally clear line drawings, which cannot 
fail to facilitate the study. Typographically the 
work is also very commendable. 80 pages, 12% x 
9%, cloth, $2.00. Ware Bros. Company, Phila- 
delphia. 

PREVENTION OF RAILROAD ACCIDENTS 
—By Geo. Bradshaw. A most timely little book, 
which might be read with profit by every railroad 
employe who has anything to do with the traffic. 
It is entertainingly written and strikingly illustrated. 
173 pages, 4%4x6%, paper. Price, 50c. The Nor- 
man W. Henley Publishing Co. 

THE WALSCHAERT AND OTHER MODERN 
RADIAL VALVE GEARS FOR LOCOMOTIVES 

—By W. W. Wood, Air-Brake Inspector. Third 
and enlarged edition. Presents a historical 
outline of the development of this valve gear, which 
was originated almost as early as the Stephenson 
link, and explains its theory and action, as well as 
its superiority, which has led to its adoption by 
practically all American and European _ railroads. 
Illustrated and indexed. 245 pages, 54%4x7™%, cloth, 
$1.50. The Norman W. Henley Publishing Com- 
pany, New York. 

THE PRINCIPLES AND PRACTICE OF 
ELECTRIC WIRING—By Archibald Bursill, A. M. 
I. E. E. The latest addition to the well-known 
series of Technical Handicraft books, published by 


Longmans, Green & Co., London and New York 
t is especially adapted for the practical wireman 
who wishes to supplement or recapitulate his 
previous knowledge of the subject, and seems to 
fill that purpose in an excellent manner, being 
clearly and concisely written, fully illustrated and 
provided with several tables. The American reader 
should, of course, not overlook that wire gauges 
given in the work are British Standard. 215 pages, 
cloth, paper jacket. $1.00 net. 


THE TYPOGRAPHY OF ADVERTISEMENTS 
F Trezise, Chief Instructor Inland Printer 
Technical School. Gives much information and many 
practical hints to the advertising man and com- 
poser. Well written and artistically printed and il 
lustrated. 134 pages, 5'4x7%, board covers. $2.00. 
The Inland Printer Company, Chicago. 


STORAGE BATTERIES, The Chemistry and 
Physics of the Lead Accumulator—By Harry W. 
Morse, Ph. D., Assistant Professor of Physics in 
Harvard University. An interesting treatise on th: 
theory of the storage battery, with a short pr 
of its history and descriptions of present commer 
cial types. One of the most stubborn problems elec- 
trical science has had to contend with, and _ still 
far from having reached a satisfactory practical 
and economical development, yet the author believes 
in its future. “From every fundamental and the- 
oretic point of view,” he says, “it should be possible 
to make a primary galvanic cell, which should he 
more efficient than a steam engine can possibly be; 
more flexible as a primary source of power, a 
better appliance in every way.” 226 pages, 5x7% 
cloth; illustrated and indexed. $1.50 net. The 
Macmillan Company, New York. 
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guarantee these pipes. 
guarantee more than sat- 
isfaction. I guarantee 
pipe enjoyment and 
pipe contentment. I 
promise you the cool- 
est, sweetest, most en- 
joyable smokes you 
ever had. I guar- 


Anti-Nicotine 
Pipes 


(FULLY GUARANTEED) 


50° each, 3 for 


This is the greatest pipe offer 
ever made. [ am the largest retailer 
of pipes in America and I know, if 
there was ever a better offer; I would 
know about it—and go one better. My 
reputation rests on this offer. I’ve a thousand 
™ times more at stake than the sale of these pipes. 
When it comes to pipes I know what I am talking about. 


Genuine French Gurly Briar London Shapes 


ILLUSTRATIONS ARE TWO-THIRDS ACTUAL SIZE. 
First of all, these are Genuine French Briar, not the straight grain briar, but curly briar, 
and finished in the natural, not varnished to hide knots and holes. ‘They are the latest London 
hand-made shape, the bowls are extra thick and big. The trimmings are heavy nickeled. They are handsome pipes. 


Absolutely Anti-Nicotine Worth a Dollar Each. 


I don’t have to say “‘send the 
> coupon today,’’ anyone 


These ~w who has bought from 


me before WILL. 
And to others I say 
fall back on the 
guarantee if you 


are not more than 
satisfied. 


These pipes are absolutely Anti-Nicotine—no Nicotine can possibly pass Guaranteed. Your Money Back if You Are Not Delighted. 
from the pipe bowl to the stem. An absorbing sanitary vegetable fibre Don't judge the quality of these pipes by the price—they would 
cartridge runs under the bow! and into the shank of the stem. These car- sell in the regular way at easily a dollar each. I send all three 
tridges are removable and interchangeable. It collects and holds every atom for a dollar or 50c for one and guarantee safe delivery. And 


of nicotine or foreign matter. ‘The smoke must pass through the fibre {ter You have received the pipes, if you want your money 


- . . back, just say so and I will send it promptly. You are 
cartridge and is cooled and purified. the one to be satisfied and the sale isn't complete 


Electricall until you are, The advantages of ordering three at 
y Seared. Need No once is, you get one for nothing and the extra Se 
cartridges free. 
Breaking-in. If you want real pipe satisfaction send RR a 
Every one of these pipes have been electrically charged—subjected to a ©: Your order today. Every day you wait wes 
far greater degree of heat than any smoking. ‘The bowl is thus “broken YOU re losing the best smokes you oS oA 
A ever had. My handsome illustrated 
in’’—the wood has been seared or charred. Breaking in a new pipe has 1912 Smoker's Book sent free Ses oH 
always been the drawback of pipe smoking. Many methods have been with each order. ee er) 
tried to overcome it—my exclusive electrical searing is the only successful H. MENGES ¢ wok 0° 
method. This makes the pipe as sweet and as cool the first time it is Sho Sancber’a Petents” pie 7 
smoked as an old broken in pipe. Bowls guaranteed not to burn 70 Menges Bldg., ry SSS F 4 gto 
out within five years. Louis, Mo. 
No More Burned Tongues or Dried Throats SIS PV SS” 
The little illustration shows the bit part of 
the stem. Note, the vent is extra large and 9" 
the position of it—on the top. This 
means no more burned tongues, no Ke ee 
more sore tongues or dry and parched 
throats. It also affords a stronger Tod 4 eke 
with the teeth, curve fits the SF 
tongue. 


Anti-Nicotine 
Cartridges Free 


_ When three pipes are ordered at one 
tme I include ten extra cartridges free. 


Weare Expert Pipe Repairers 


Please Mention Popular Mechanics 


| 
Biggest Pipe Bargain Ever Offered 
: 
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Our Profit 


Per Cent 


No-Rim-Cut Tires 
10% Oversize 


The best way to judge a tire, perhaps, is 
to know what you get for the money. 


And we believe that tire buyers are en- 
titled to know. So we here announce our 
profit. 


The Tire That Outsells 
All Others 


In the first place note that No-Rim-Cut 
tires now outsell all others. 


Ours is by far the largest output ever 
known. Our present capacity is 3,800 tires 
daily. By July Ist it will be 5,000 tires daily 
—automobile tirés alone. 


We have also the most modern equipment. 
Our machinery is largely new. For the 
demand for these tires, in the past two years, 
has increased by 500 percent. It has trebled 
in the past year alone. 


So no concern in America has lower cost 
of production if it makes an equal tire. 


Last Year’s Profit 
8.57 Per Cent 


With all these advantages, our profit last 
year on No-Rim-Cut tires was 8.57 per cent— 
close to 8's per cent. 


That is due to the fact that we use Up. 
River Para—the costliest rubber, but cheap- 
est on the mileage basis. 


It is due to the fact that we use costly 
long-fibre Sea Island cotton which, in the end, 
is cheapest for the fabrics. 


It is due to the fact that we make wrapped 
tires instead of moulded tires, because 
wrapped tires serve the user best. 


It is due to giving oversize without extra 
cost. 


It is due to making No-Rim-Cut tires cost 
the same as clincher tires. They used to 
cost one-fifth extra. 


The point is this: 


Tires can’t be made more economically 
than in this mammoth, modern plant. 


Men can’t stay in this business on a 
smaller margin of profit. The business is 
risky, materials are fluctuating, and good 
tires are guaranteed. 


In No-Rim-Cut tires you get as much for 
your money as any maker ever can give. 
And you know what you get. 


If you consider that fair, it’s another 
reason for insisting on these premier tires. 
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The Truth About 
Cost of Tires 


Tires can be made to fit any price which 


users want to pay. The only just comparison 


is the cost per mile. 


Cheap tires may cost far more per mile 
than tires at twice the price. Tires may 
also be too costly —too fine in composition 
to endure. 


The object of the expert is the lowest cost 
per mile. That has been our object for 
some 13 years. 


How We Know 


We make our comparisons on tire-testing 
machines, where four tires at a time are 
worn out under all sorts of road conditions. 
Meters record the milage. 


There we have compared, by actual mile- 
age, some 210 formulas and fabrics. There 
we have compared every method, material 
and process. There we have compared rival 


Saving 48 Per Cent 


Then we took up the question of rim-cut 
tires. Statistics show that 23 per cent of 
ruined old-type tires are rim-cut. 


So we brought out a patent new-type tire 
—a hookless tire — which makes rim-cutting 
impossible. This patent tire— the Goodyear 
No-Rim-Cut tire—wipes out this loss of 
23 per cent. 


Then we make these tires 10 per cent 
oversize, to save the blow-outs due to 
overloading. This extra capacity, with the 
average car, adds 25 per cent to the tire 
mileage. 

Thus the average tire bills were cut almost 
in two. Yet these oversize tires— these 
tires which can’t rim-cut—are sold as low 
as standard old-type tires. 

One result is a minimum profit —a profit 
of 8's per cent. Another result is a larger 
sale than any other tire commands. 


tires with our own. 

Thus for 13 years 
we have ceaselessly 
aimed at the lowest 
cost per mile. And 
our sensational 
sales show how we 


have succeeded. 


No-Rim-Cut Tires 
With or Without Non-Skid Treads 


Our 1912 Tire 
Book—based on 
13 years of tire 
making— is filled 
with facts you 
should know. Ask 


us to mail it to you. 


THE GOODYEAR TIRE & RUBBER COMPANY, Akron, Ohio 


Branches and Agencies in 103 Principal Cities 
We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 


Main Canadian Office, Toronto, Ont. 


Canadian Factory, Bowmanville, Ont. 


(620) 


Our Profit Per Cent. 
= 
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My Greatest Success 


By R. E. Olds, Designer 


Reo the Fifth 
the Record Car 


In the past 25 years, a dozen 
models of mine have become 
the season’s sensation. 


Again and again I have seen 
the factory swamped with 
orders. 


But Reo the Fifth has broken 
all records. I never saw a 
demand which compares with 
the call for this, my finest 
creation. 


Not a Passing 
Sensation 


Other season sensations 
have come and gone. New 
cars and better came out to 
displace them. 


It can never be so with this. 
Reo the Fifth comes close to 
the limit in motor car engi- 
neering. 


Top and windshield not included in price. 


This car embodies the final 
results of my 25 years of ex- 
perience. In every detail it 
marks the best I know. 


Men can never build a car 
that’s materially better. The 
changes of the future will be 
of minor importance. 


Reo the Fifth is not built 
for a season. It is my Fare- 
well Car, and I have built it 
to hold its place. 


My Limit 


Every man who buys Reo 
the Fifth gets the best car I 
can build. 


The materials are analyzed, 
to be sure of their exact com- 
position. 


Every part passes repeated 
inspection. Every vital part 
is put to a radical test. 


Parts are ground over and 
over to get utter exactness. 
The engines are tested for 48 
hours. 


The bearings are roller 
bearings — Timken and Hyatt. 
There are only three ball 
bearings in the whole car. 


The body is finished in 17 
coats. The upholstering is 
perfect, the lamps are enam- 
eled, even the engine is nickel 
trimmed. 


I am watching these cars to 
see that each is perfection— 
that each shows the final 
touch. For these first cars 
which go out as my final 
achievement will decide the 
whole future of Reo the 
Fifth. 


I doubt if any car, at any 
price, was ever built quite so 
carefully. 


Reo the Fifth 


We equip this car with mohair top, side curtains and slip-cover, 


windshield, gas tank and speedometer—all for $100 extra. Self-starter, if wanted, $20 extra. 
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4,000 Carloads Wanted 


Trainload Orders 


Up to this writing orders 
have come to us for over 4,000 
carloads of Reo the Fifths. 


We have orders from six 
cities for trainload lots — for 
forty carloads to be sent in 
one shipment. 


But the demand for this 
car is only beginning. The 
present demand is due to 
men’s faith in me. But the 
real demand will develop 
when 10,000 of these cars are 
run by 10,000 owners. 


Reo the Fifth is a better car 
than I say. When men find 
this out — when they know 
what I know—this factory can 
never supply them. 


Price Still $1,055 


The price of $1,055 is still 
being continued, though sub- 
ject to instant advance. 


This is one feature, I be- 
lieve, which must be changed 
before long. There was never 
a car in all the history of 
motoring so underpriced as 
this. 


Reo the Fifth would be 
cheap at $1,250—cheaper than 
any rival. No car of its size, 
at any price, can give you one 
iota more of worth. 


The least advance in mate- 
rials must advance our price. 
And that change is imminent, 
I think. I repeat this to avoid 
future misunderstanding. 


You who get this car at 
$1,055 get a price which can’t 
last long. fact is 
apparent. 


1,000 Dealers 


About 1,000 dealers in a 
thousand towns have already 
ordered Reo the Fifth. So 
this new car is everywhere on 
show. 


But first write for our 
catalog, showing the various 
bodies — giving all the facts 
and comparisons. When we 
send it we will tell you where 
to see the car. 


Write us today. 


Address 


R. M. OWEN & CO., General Sales Agents for 
REO MOTOR CAR CO., Lansing, Mich. 


Canadian Factory, St. Catharines, Ontario 


af 
aoa 


One distinguishing fea- 
ture in Reo the Fifth is’ 
a this center, cane-handle 
control. 


All the gear shifting is 
done by moving this lever 
less than three inches in each 
of four directions. It is done 
with the right hand. 


Both brakes are operated 
by foot pedals, one of which 
also operates the clutch. So 


New Center Control 
All Side Levers Abandoned 


the entrance in front on 
either side is clear. 


This. arrangement permits 
of the left side drive, here- 
tofore possible in electric 
cars only. The driver sits, 
as he should sit, close to the 
cars he passes. 


No man will be content 
with the old-style side levers 
when he knows this ideal 
control. 
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[You Can 


Your chance. You can find 
it. The I. C.S. will show you 
the way. It costs you nothing 
to learn how the 1. C. S. can 
show you. No obligation. If 
you are really willing, and really 
ambitious, mark the attached 
coupon and learn how you 


can find your chance through 
I. C. S. help. 


You cannot question I. C. S. 
ability to help you when you 
read of such advancements as 
carpenter to Consulting En- 
gineer, clerk to Advertising 


Manager, watchman to Sur- 
veyor, teamster to Bookkeeper, 
mason to Contractor, plumber’s 
apprentice to Electrical’ Con- 
tractor, and of the monthly 
average of 400 salaries raised 


—all through I. C. S. help. 


Your case doesn’t differ from 
these. I. C.S. successes in- 
clude all ages, all nationalities, 
all walks of life, men with little 
schooling, little spare time and 
little spare cash—but all with 
ambition. Simply mark the 
coupon opposite the occupation 
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Find 
that appeals to you. Then the 
I. C. S. will tell you how you 
can qualify at home and in 
your spare time for a good 
position at that occupation. 

The I. C. S. will smooth the 
way and make everything clear. 
The I. C. S. will show you 
how to find and grasp your 
opportunity, and will send you 
names of men and women in 
your own vicinity who have won 
out through I. C. S. help. 


Here’s yourchance. Mark 
and mail the coupon NOW. 


Somewhere 


"INTERNATIONAL 
Box 87 


Explain, without further obligation on my part, how 
can qualify for the position before which I mark X 


CORRESPONDENCE SCHOOLS 


2, SCRANTON, PA. 


Automobile Ranning 
Mine Superintendent 
Mine Foreman 
Plumbing, Steam Fitting 
Conerete Construction 
Civil Engineer 
Textile Manufacturing 
Stationary Engineer 
Telephone Expert 
Mechan, Engineer 
Mechanical Draftsman 
Electrical Engineer 
Elec. Lighting Supt. 
Agriculture 
Electric Railways 
Structaral Engineer 
R. R. Construction 
Metal Mining 
English Branches 
jas Engineer 
Foreman Plumber 


Civil Service 
Architect 

Chemist 
Languages 

Good English 
Building Contractor 
Architectural Draftsman 
Industrial Designing 
Commercial Ilustrating 
Window Trimming 
Show Card Writing 
Advertising Man 
Stenographer 
Bookkeeper 
Salesmanship 
Cotton Manufacturing 
Woolen Manufacturing 
Toolmaking 
Foundry_W ork 
Pattern Making 
Blacksmithing 
Surveyor 

Poultry Farming 


Name 


City 


Present O tion 


Street and No 


State 
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One Policy 


NOBLE tree thrives because the 

leaves, twigs, branches, trunk and 
roots are all working together, each 
doing its part so that all may live. 


Neither the roots nor the branches 
can live without the other, and if the 
trunk is girdled so that the sap cannot 
flow, the whole tree dies. 


The existence of the tree depends not 
only on the activity of all the parts, but 
upon their being always connected to- 
gether in the “tree system.” 


The Tree System—The Bell System 


This is true also of that wonderful 
combination of wires, switchboards, 
telephones, employes and subscribers 
which helps make up what is called the 
Bell Telephone System. 


It is more than the vast machinery of 
communication, covering the country 
from ocean to ocean. Every part is 
alive, and each gives additional useful- 
ness to every other part. 


The value of telephone service de- 
pends not only on the number of tele- 
phones, but upon their being always 
connected together, as in the Bell System. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 


One System 


Universal Service 
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A Book of Valuable Ideas 
for Beautifying the Home 


FREE! 


We will send you FREE our book “The Proper Treat- 
ment for Floors, Woodwork and Furniture” and two 
samples of Johnson’s Wood Dye and Prepared Wax 


(This text book of thirty-two pages is very attractive—it contains eighty illustrations, forty-four 
of which are in color 

You will find this book particularly useful if you are contemplating 
building—if you are interested in beautiful interiors—if you want to 
secure the most artistic and serviceable finish at least expense. This 
book is full of valuable information for everyone who is interested in 
their home. Mail coupon for it today. 

With the book we will send you samples of two shades of Johnson’s 
Wood Dye—any shade you select—and sample of Johnscn’s Prepared Wax—all FREE 


Johnson’s Wood Dye 


shall not be confused with the ordinary water stains which raise the cheap, painty effect. 
grain of the wood—or oil stains that do not sink beneath the surface of Johnson’s Wood Dye is a dye in every sense of the word—it pene- 
the wood or bring out the beauty of its grain—or varnish stains, which trates deeply into the wood bringing out its natural beauty without rais- 
really are not stains at all but merely surface coatings which produce a ing the grain. It is made in fifteen beautiful shades, as follows: 


No. 126 Light Oak No. 128 Light Mahogany No. 121 Moss Green 
No. 123 Dark Oak No. 129 Dark Mahogany No. 122 Forest Green 
No. 125 Mission Oak No. 130 Weathered Oak No. 172 Flemish Oak 
No. 140 Early English No. 131 Brown Weathered No. 178 Brown Flemish 
No. 110 Bog Oak No. 132 Green Weathered No. 120 Fumed Oak 


HALF GALLONS $1.60 


Johnson’s Prepared Wax 


a complete finish and polish for all wood-floors, woodwork and furniture—including pianos. Just the 


thing for Mission furniture. Johnson’s Prepared Wax should be applied with acloth and rubbed toa 
polish with a coy cloth. It imparts a velvety protecting finish of great beauty. It can be used successfully 
o over all finishes. Johnson's Artistic Wood Finishes 
raee 3 ‘ are for sale by all leading drug and paint dealers, 


If your dealer hasn't them in stock be can casily e 
procure them through his jobber. 


Fill out the attached coupon for 
booklet and free samples. e 


Wis. Bookiet 

P. A.—6. and two 
The Wood pat bottles of 


Johnson's Wood Dye. 
Finishing Send me shades Nos...... 


Authori- and one sampte can of John 
ties son's Prepared Wax. 


7 NAME. 
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The SPECLAL 


They take what you want 
when you want it. 


Snap-Shots on cloudy days, snap-shots in light 
—even in-door when conditions 


They are pocket cameras, so le th 
them where you will; they are Kodass, 
that you readily learn to use them; they are 
ble instruments, so efficient that they take wh 
want, when you want it. 


lenses, speed /. 6.3. Compoundighutters, with 
from’ secorid to she: of a second on the No. 


IN DETAIL:—Zeiss 
variable indicated speed And to s}, ofa 
second on the Nos. 3 and BaaAdso time and “bulb” papesures. i wind ating | fronts, 
rack and pinion for brilliant finders 
light with Kodak film cartridges Made: Of aluminum covered with finest Persian morocco. 
Black leather bellows, heavily nickeled fittings. Correct in design and accurate in every 


detail of construction. 
No, 1A Special Kodak, for pictures, - - - 2%x4¥ inches, $50.00 
No. 3 = - - 34%x4% “ 52.00 
No. 3A 3% x 5% “ 65.00 
EASTMAN KODAK COMPANY, 


Kodak catalogue free at the ROCHESTER, N. Y., The Kodak City. 
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B. V. D. Coat Cut Undershirts 
and Knee Length Drawers, 50c, 
75c, $1.00 and $1.50 the gar- 
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Afloat or Ashore 
In Town or Out 
Wear B. V. D. 


UT it in your bag—put 
P it in your trunk—put 
iton! It leaves you 
arm-free, leg-free and body- 
free, because it is Loose Fit- 
ting. B. V. D. Coat Cut 
Undershirts, Knee Length 
Drawers or Union Suits 
keep you cool, lightening the 
day’s work and adding spice 
to sport and zest to “va- 
cationing”’ on land or water. 


They are made of light, dur- 
able woven materials, soft to the 
skin. Quality of fabrics, true-to- 


size fit, careful workmanship and long wear are assured and insured by 


This Red Woven Label 
MADE FOR THE 


B. V. D. Union Suits (Pat. 
U.S.A. April 30th, 1997.) $1.00, 
$1.50, $2.00, $3.00 and $5.00 
the suit. 


BEST RETAIL TRADE 
(Trade Mark Reg. U.S. Pat. Off. and Foreign Countries.) 


THE B. V. D. COMPANY, NEW YORK. 


London Selling Agency: 
66, Aldermanbury, E. C. 
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2c a Week Pays Wash Bill! 


Electricity or Water-Power Does the Work 
Just a“Twist of the Wrist” Starts or Stops the Mach |ine! 


The 1900 Motor Washers are now at work in thousands of homes. They are doing 
the work formerly done by women, ata cost of 2c a weekforpower! Saving thou- 
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles. 
Leaving the women free to doother work while the machines are doing the washing. 


The 1900 Motor Washer 


[1900 Water Motor Washer Washes a Tubful in Six Minutes! 


Can be connected with Handles Heavy Blankets or Dainty Laces 


Lazy water tap instantly 

: The outfit consists of the famous 1900 Washer 
|with either Electric Motor or Water Motor. 
, You turn on the power as easily as you turn 
‘on the light, and back and forth goes thetub, 
washing the clothes fordear life. Then, turn 
a lever, and the washerdoes the wringing. All 
so simple andeasy thatitis mere child’s play. 


A Self-Working Wringer Free 
With Every Washer! tai | Doing the wringing with 


Wringer. We guarantee the perfect working of both. 1900 Electric Motor Washer 
"’ No extra charge for Wringer, which is one of the 
finest made. Write for FREE BOOK and 30 Days’ FREE TRIAL OFFER! 
Don’t doubt? Don’t say it can’t be done. The free book proves thatitcan. Butwe 
do not ask you to take our word for it. Weoffer tosend a 1900 Motor Washer on abso- 
lute Free Trial for an entire month to any responsible person. Not a cent of secur- 
J { ity—nor a promise to buy. Just your word that you will give it a test. We even agree 
to pay the freight, and will take it back if it fails to do all weclaim for it. A p 
jcard with your name and address sent to us today will bring you the book free by re- 
turn mail. All correspondence should_be addressed to 1900 WASHER CO., 
5075 Court St., Binghampton, N.Y. Or, if you live in Canada, Write to the 
Canadian Washer Co., 355 Yonge St., Toronto, Canada, (23) 


FINEST BATH IN THE WORLD.—London prob- 

TRIUMPH STAND LAMP ably possesses more private baths than any other city, 

but in the matter of public baths it cannot claim first 

fA 300 Candle Power Lamp for Home, Store. Shop. work bench, or even second place. Tokio, Japan, has over 800 public 

tay and down xe h more baths where 300,000 persons bathe daily, at a cost of 

than i-4 the cost to operate, We have 6distinct ines of gaso- w'UMER about two cents each. Constantinople probably ranks 

line hollow wire systems and lamps, SMALL lamps for SMALL rooms second; then comes St. Petersburg, famous for the vast 

vapor baths to which the Russians flock in thousands 

ut them. Get it now and decide which line you want. every Saturday evening. The finest public bath in the 

BRILLIANT GAS LAMP CO. world is at Vienna. It has a basin 578 ft. long by 156 

D. No. 182 N ICAGO., ILL. ft. wide, and can accommodate 1,500 persons. The 
lept. 1, No. - State St., CHIC ILL. water is changed thrice daily —The Chicago News. 


CHEAPER THAN EVER! 
Every Kind of Woven Wire Fence, 
also Wrought Iron Picket Fences, 
Gates, Etc. Write for free Catalog 

ise Foundry & Fence Co., 
1151 E. 24th St., Indianapolis, Ind. 


AGENTS invextion: 


An entirely new Lamp Burner. Changes 
ordinary kerosene illumination into beau- 
tiful large white light. Rivals gas or 
electricity. Scientifically made. Beats the 
old style FITS Not a mantle. Can’t break. 


Easy to show; quick to sell. 

f $8 to $10 daily for you. 
Experience unnecessary. Fomple outfit 
35c prepaid. Particulars FREE. A BETTER LIGHT from any kerosene (coal oil) lamp or lantern 
THE RADIOLITE CO., Dept. I, TOLEDO, OHIO than from electricity or gas. Our WHITE FLAME SMOKELESS 
BURNER scientifically GASIFTES the oil, CONSUMES the carbon 

and develops a brilliant, white, 52 candle power light. NEVER 
SMOKES. Safe and reliable. NO MANTLETO BREAK. Satisfies 
every AGENTS WANTED Earn $6.00 to $20.00 daily. 
user. * - This good light in demand 
everywhere. Sells on sight. Sample, postpaid, 35 cents, stamps 
or coin, 3 for $1.00. MONEY BACK IF NOT AS REPRESENTED. 


“G-C” LIGHT CO., 505 Baldwin Block, INDIANAPOLIS, IND, 


REELAND 


160-Acre Farms Free — on very Easy Conditions. 
These latest inventions represent the acme of per- 1f you will come down here and examine our lands, or if you will 
fection in artificial lighting. 2 send others down to first examine and then take up tracts of 40 
The Instantaneous lamps require no generation and are to 320 acres, you and your friends can secure the best 40 to 160-acre farms 
operated as conveniently as electricity at 1-10 the cost. we have on very easy conditions, without costing you one cent of money. 

ted weniex tl < These lands are in the beautiful “ Suwannee River” Valley near Jackson- 
The"*QUICKLIT"’ system {s operate: rae <~ ~ ville, right on our line of railroad, close to good towns and markets; great 
as city gas, as lamps are lit with an ordinary match. corn, cotton, cattle and fruit country. 


For further particulars and exclusive agency address —in a letter, mail 
THE NAGEL-CHASE MFO. CO.,144 West Oho Street, Chicag, FOR 


Live Oak, Perry & Gulf Railroad Co., Desk G 46, Live Oak, Florida 
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e Watch-Like Precision of 
The Oliver Typewriter 


writer. 


The Starting Point of 
Oliver Accuracy 


The first operation performed on the metal base of The 
Oliver Typewriter is the drilling of a tiny hole—the pivotal 
point from which the subsequent millings and drillings are 
measured. Thus the foundation of every typewriter is 
absolutely uniform. 


Each separate part that enters into the construction 
of The Oliver Typewriter is an absolute duplicate of all 
other similar parts. 


The 
OLIVER 


Typewritér 
The Standard Visible Writer 


Every part down to the smallest screw is tested and 
re-tested at every stage of its manufacture— 


Tested by delicate instruments of precision which detect 
a variation of a ten-thousandth part of an inch. The 
inspection system is interlocking. Each man tests a partic- 
ular part before passing it on for the next operation. The 
man who receives it, tests the work of the preceding man 
before he accepts it. 


As the various parts are assembled, these rigid tests 
continue. Thus the completed machine has run the gamut 
of over a thousand tests. 


Factory Force of Experts 


The great Oliver Typewriter Works are located in the 
beautiful city of Woodstock, in the garden spot of Illinois, 
amid picturesque surroundings. Here in a light, airy, 
sanitary plant which the State Factory Inspection Bureau 
holds up as a model, a great army of well-paid, highly- 
skilled workmen build the world’s masterpiece typewriter. 
Each feels a personal pride and an individual responsibllity 
in giving his best efforts. One man has individually placed 
nearly 350,000 “pointers” or indicators on Oliver Type- 


THE OLIVER TYPEWRITER CO., 


There is something approaching the marvel- 
ous in the accuracy and precision that charac- 
terizes the movements of The Oliver Type- 
All parts work in perfect unison, with 
an action as smooth as oil. This smooth pre- 
cision, this responsiveness to the touch, is the 
result of infinite care, multiplied safeguards and 
an almost fanatic zeal on the part of its makers. 


writers within the last five years. This serves to illustrate 
how each man becomes an expert in his line. 

The Oliver Typewriter Works are equipped with wonder- 
ful automatic machines which perform a multitude of 
delicate operations with most astounding precision. 


Oliver Steel and Bronze 


We know of no factory in the world where the makers 
go to such extremes to insure perfection of product. We 
buy the virgin metal without regard to cost, and its quality 
is insured by the most thorough and accurate analyses and 
tests in our Chemical and Physical Laboratories. Our 
specifications for raw materials are extremely exacting. 
We could easily save at least 20% of the cost of production 
by relaxing our rigid standards. 

The working parts of The Oliver Typewriter are tem- 
pered to such extreme hardness that a file makes no impres- 
sion upon the wearing surface. 

And the Oliver Bronze bearings in which they play give 
utmost wear-resistance. 


Why The Oliver Costs 
Only $100 


The only reason why we can sell The Oliver Typewriter 
at the price of other standard macnines is because it is built 
in immense quantities. its precision, its durability, its 
versatility, its simplicity, its agreeable touch and easy 
action, form a combination of advantages which no other 
$100.00 typewriter offers. 

Our “17-Cents-a-Day” Purchase Plan is still in force. 
If interested, ask for details. 

We are opening new Local Agenci tantly. Appli- 
cations from qualified men will receive careful attention. 


Copies of our latest catalog and special literature on 
the new Oliver Printype Typewriter, mailed anywhere on 
request. Write for the name of nearest local agent and 
secure a free demonstration of our newest Model No. 5 
with its beautiful Printype and many time-saving inno- 
vations. Address 


888 Oliver Typewriter Bldg., Chicago 
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Magnificent Granite 


Monuments 
Only $30.75 for this 


massive granite monu- 
ment, 2 feet 10 inches 
in height, made of the 
best Dark Barre 
Granite, and finished 
in the most attractive 
and workmanlike manner. Delivered 
on the cars at the quarry, and guar- 
anteed to reach you absolutely with- 
out scratch or mar. Lettering extra: 
V sunk letters, 10 cents per letter 
and upward, according to size; raised 
letters at very slight cost. 


Other Splendid Sizes at Very Low Prices 


TOTAL HEIGHT PRICE 
3 feet 6 inches. .....cccccccccccccces $49.00 
4 feet 4 inches. 63.00 


Write for Free Monument Book 
No. 80P89 


Write at once for our new, big, beautiful Book 
of Monuments and Tombstones, richly illustrating and 
describing over 500 beautiful styles in best Barre 
Granite and in best Vermont Marble at prices ranging 
from $14.00 to $768.00 for monuments and $3.00 
to $30.00 for markers. This book is free. 
White for it. Be sure to mention Book No. 80P89. 


Sears, Roebuck and Co. 
CHICAGO, ILL. 


OVER 65 YEARS’ 
EXPERIENCE 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, &c. 


Anyone sending a sketch and description may quickly 
ascertain our opinion free whether an invention is probabl 
patentable. Communications strictly confidential. HAND 
on Patents sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive special notice, 
without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest circulation of any scientific 
journal. Terms, $3a year ; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway NEW YORK 


* Branch Office, 625 F St., Washington, D. C. 


Brass and Copper Bowls, Ete. 


With this outfit you can make Fern 
Dishes, Trays, Fjnger Bowls, Lamp 
and Candle Shades, and a great many other 
useful and ornamental articles for use about the house, 


We carry a large stock of 
ARTS and CRAFTS 
SUPPLIES 


ORR & LOCKETT 
HARDWARE CO. 
14-16 West Randolph Street, CHICAGO, ILLINOIS 


THE BEST 


N 


A complete lighting plant in 

itself. Makes and burns its 
own gas. Cheaper than kero- 
sene and more brilliant than 
electricity or acetylene. For 
homes, stores, factories, 
churches, etc. Made in over 
200 styles. Every lamp war- 
ranted. Used in every civilized 
country on earth. Agents 
wanted. Write for catalogue 
and prices, 


THE BEST LIGHT CO. 
324 E. Sth Street, Canton, 0. 


TELEPHONES IN INDIAN HOMES—It is a far 
cry from the old prairie signal fire of the red man to 
the electric transmitter, but many of the rough homes 
of the Osage Indians in Oklahoma are equipped with 
telephones, and the owners enjoy their use immensely. 

A telephone agent enlisted the interest of Chief White 
Eagle in the strange little box and wires, and soon the 
warrior’s home was connected with “central.” It was 
some time before his fellow tribesmen gave approval to 
his recourse to the white man’s invention, but finally, 
perceiving the time, travel and trouble saved him by 
its use, they filed solemnly into the telephone headquar- 
ters with orders for installation in their own homes.— 
Chicago Inter-Ocean. 


BUY.PLUMBING SUPPLIES 


Save 


AT WHOLESALE 
Don't pay* retail prices. Full stock on hand for 
prompt shipment. Send for free catalog. 
B. P. KAROL. 768 to 772 West Harrison St.. Chica 
MEDICINE 
HESS LOCKER 
CABINET 


The Only Modern, Sanitary 


STEEL Medicine Cabinet 


orlocker finished in snow-white, baked 
everlasting enamel, inside and_ out. 
Beautiful beveled mirror door. Nickel 
plate brass trimmings. Steel or glass 
shelves. 

Costs Less Than Wood 

Never warps. shrinks, nor swells. 
Dust and vermin proof, easily cleaned. 


' Should Be In Every Bath Room 


Four styles—four sizes. To recess in 
wall or to hang outside. Send for illus- 
trated circular. 


dici 


IT H 910 L Tacoma Bldg., Chicago 
The Recessed Stee! 
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GENTLEMEN : Ship me an 


<ON APPROVAL” COUPON 


TYPEWRITERS DISTRIBUTING SYNDICATE, 


T N. Michigan Blvd., CHICAGO, ILL. 


e to rem u Vv jay ceive e e 5 each 
t it $5 within five days from the date I receive th machine and $5 


ice of $55 is paid. ‘ 
til the full purchase pri ~ 
avast expenze. It is understood that the title w 
ill return the typew at yo “yr 
For Quick papers name until the purchase price 5 pai 
D 


Model No. 3, for trial. If entirely satisfac- 


Otherwise, 


Ne vis 


HE coupon makes the $55 price possible. 

If you will send it to us we will ship you 

a No.3 Oliver Typewriter for trial. If you 
decide to keep it you have the privilege of the 
couponeprice, $55; terms, $5a month, without 
interest, to those who prefer. If we had to sell 
this same typewriter through salesmen we 
would have to charge $100. 


The No. 3 Oliver Typewriter at $55 does not 
require salesmen. It proved its quality by 
actual performance. One could not very well 
make a mistake in getting a typewriter manu- 
factured by the makers of the Oliver. Itisa 
splendidly constructed typewriter — equal in 
quality to any typewriter, regardless of cost. 

It is a typewriter that your most expert sten- 
ographer will approve of —it is a typewriter 
that you, yourself, can operate easily. It has 
the features that you want in a typewriter: 
visible writing, universal keyboard, automatic 
line spacing, double type-bar, downward stroke, 
speed escapement, light, elastic key touch, 
perfect paper feed, left hand carriage return, 
release key, type facing upward for cleaning, 
light running carriage, great manifolding power, 


writing in colors—one-third the usual number 
of parts, simplicity, versatility, stability and 
durability. 

If you want a typewriter for your own use 
exclusively the Oliver No. 3 is the most simple 
and most easily learned. It’s a wonderfully 
handy machine for making out bills, state- 
ments, writing on labels or cards. It is not so 
heavy but it can be moved about easily. You 
are a business man and will recognize this as 
a chance to save $45. 

Over 6,000 of these typewriters have been 
supplied by this Syndicate during the last few 
months. Each machine is a perfect machine, 
complete with every device, every feature that 
ever went out with this model. We supply 
the metal carrying case, cleaning outfit, ribbon 
and complete illustrated instruction book — 
nothing extra to buy. Each machine is guar- 
anteed against defect of material or workman- 
ship for one year from date of delivery. 


Make One of These Type- 
writers Your Property 


The purchase is easy. After using the type- 
writer in your own home or office, finding out 
how smoothly it runs, how easy it is to write 
on, satisfying yourself in every particular, then 
send us only $5 and $5 a month thereafter 
until the coupon price of $55 is paid. It will 
pay for itself and more. 

There will be no delay—no formality. The 
typewriter will be shipped promptly. There is 
no use in sending for catalogs or further infor- 
mation, the typewriter is its own best argu- 
ment. If it doesn’t satisfy you, send it back at 
our expense—you will be under no obligation. 

Cut the coupon on the dotted line, fill it in— 
a lead pencil will do—and be sure and mail it. 


| Coupon Price, $55 


TYPEWRITERS DISTRIBUTING SYNDICATE, 166 NTN. Michigan Blvd., CHICAGO 
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CAMERAS 


With this Camera you can. 
make better pictures. 


There is no uncertainty with a Graflex. You 
see the image the size it will appear in the nega- 
tive, up to the instant of exposure. You can watch 
the changing composition and expression until you 
see the picture just as you want it, when a slight 
pressure releases the shutter. There is no guess 
work—no finder nor focusing scale. 


4 R The Graflex shutter works at any speed from “time” to 1-1000 of a second. 
q With the Graflex you can make snapshots indoors or in the shade. 


4 Send for our illustrated catalog. 


; Folmer & Schwing Division, Eastman Kodak Co., Rochester, N.Y. 
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"GAS ENGINE HOUSES 
Wecan sell youa fineone,two,three, 
four or five room house already 
ullt. Shipped te you in sections; 
you can put it up yourself in eS ~whours'time. Only awrench, 
hammer and screwdriver needed. Can be taken down, mov ed, 
and put up again in a day’s time. 


STRENGTH AND DURABILITY 
NOT AT ALL EXPENSIVE. 


Even 
eater bargains on Gara ymultry Houses, Cabins and Gas Engine Houses. 


FREE ILLUSTRATED BOOK. Building 
P80. showing all kinds of ready made buildings. This book is free 
ane ‘pentenlae Be sure to mention Book No. 8 P80, 


Sears, Roebuck and Co., Chicago 


Dealer’s Price, $25.00 


Our Price, $11.75 


for this Craftsman settee No. 12 — solid quarter-sawed oak — 
parchene leather cushion — 67 in. long, 37‘ in. high, 21 in, 
ng Strong, handsome. Guaranteed. inished as you 
wi Shipped i in complete sections. Easily assembled, 
Write For Furniture Book FREE 


—showii fyraiture for every room. Factory prices save you 1 2 dealer’s 


a’ ices. Mail postal today for book. 
BROOKS MFG. GO. 5806, R 


The world’s oldest map is a mosaic in a church in 
Palestine which was made more than 1,700 years ago. 

The Prince of Wales is the owner of one of the largest 
collections of postcards in the world. It consists of 

more than 10,000 cards. 


Of the 82 principal rivers a the United States, only 
six find their way to the Pacific Ocean.—Shipping 
World. © 


(ESTABLISHED 1842) 


Reed & Sons Pianos 


Highest Award World’s Columbian Exposition 
Now Sold Direct to You from Factory 
30 DAYS’ FREE TRIALIN YOUR HOME. Take your own time 
to pay. No payment in advance required. For free book address 


REED & SONS PIANO MFG. CO. 
Dept. 117 Cor. Jackson Bivd. and Wabash Ave. CHICAGO 


Millwork Catalog 
Building Material! 

Send at once for the great Catalog of 5,000 Bargains in the 
highest grade Guaranteed Millwork and Lumber. Issued by 
the Largest Building Material Plant in America. Buy Doora 
Windows, Mouldings, Stair and Porch Work—everything you 
need to build. remodel or repair—at 50 per cent saving! 
Quality, Safe Delivery and Satisfaction Guaranteed. (38) 


GORDON-VAN TINE CO., 2758 Case Street, DAVENPORT, IOWA 


An air gun that will shoot through 
one-half inch pine easily. Many times 
more powerful than spring guns. Uses com- 
pressed air, same as air brakes, rock drills, etc. 15¢ 
pays for 1,000 shots, (delivered 30 cents). Practical for small game. 
37 inches long. Walnut stock. Nickel barrel, Takes down. Fully 
Guaranteed. Sold by dealers everywhere. If your dealer does not 
carry it, write us. Sent prepaid east of Rocky Mountains on receipt 0 
2.50. Pacific Coast and Parcels Post Countries oe 00. Circular tree. 


BENJAMIN AIR RIFLE & MFG. ©O., 2002 Frisco Bidg., ST. LOUIS, MO.) 
= 


BENJAMIN AIR RIFLE 
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sciences ever published. 


Mechanics’— Tables; formulas; 
measurements; 
belting; mechanical powers; hydro- 
mechanics; strength of materials; 
shafting; boiler design; care of boil- 
efs; power of boilers: chimneys; 
exhaust heating; machine design; 
machine tools; slide valve; pulleys; 
cylinders and steam chests; pistons; 
aring; transit surveying; triangu- 
ation; curves; radii and deflections; 
earth work; track work; electricity; 
etc. 


Advertiser’s—How to plan and 
tite an adver- 
tisement; type a type measure- 


ments; points on printing style; 
display; preparation of manu- 
script; proof reading; engraving 


and printing methods; electrotypes; 
matrices; advertisement illustra- 
tions; magazines; newspapers; retail, 
department-store, general, trade- 
paper, and mail-order advertisins; 
trade marks; circulars; advertising 
agencies; etc. 


Stenographer’s & Cor- Plumbers and Fitters’ 
to Arithmetic; 


respondent’s 
ners; shorthand wa. 
of application; punctuation; 
correct and faulty diction; 


e gin- evolu 


writing; 


dressing; mailing; rates of tion; 


postage; duplicating work; etc. gas- -fitting; plumbing; etc. 


Telephone and Tele- Mariners’— 


graph— seful tables; navigation; terrestrial naviga- 


mechanics; elec- tion; 
tricity; 


batteries: storage batteries; naval 


electrical’ measurements; tele- torpedoes; yuilding; speed, 
phony; tests with magneto- tonnage, and 


and bell; telegraphy; ropes 


orse telegraph systems; mul- signals; nautical sneenomnnda: 
tiplex telegraphy; etc. etc. 


Please Mention Popular 


; letters reciprocals: circles; decimals; 
geometrical drawing: weights 
and measures; formulas; men- 
business correspondence; type- suration; 
abbreviations; ad- mechanics; building construc- 


magnetism; primary ganization of a man of war, 


; wind and weather 


$1.25 Handbooks for 


No books in existence contain in so small space as much information about the trades and pro- 
fessions of which they treat as do these Handbooks. 
knowledge giving data and information that is hard to find in ordinary books. 
have been prepared by the well-known textbook writers of the International Correspondence 
Schools whose textbooks are recognized the world over as the most practical treatises on applied 
These Handbooks are consulting experts of the highest rank, and are the 
most powerful force in the world for the promotion of ambitious men. 
help to quicker and better work that will command advancement. 
grade book paper in clear type, and durably and handsomely bound in cloth with gilt titles; contain 
on an average of 364 pages and 175 illustrations and are regularly sold for $1.25 each. 

SPECIAL OFFER.—We are selling these Handbooks, durably bound in cloth with gilt titles, at 
a special price for each Handbook of 50 cents. 


Electrical Engineer’s— 


Mechanics; electricity; electrical 
units; sy mbols and quantities; phys- 
ical ‘and electrical properties of 
metals and alloys; wire gauges; mag- 
netism; dynamos and motors; elec- 
tric batteries; alternating current 
apparatus; alternators; transform- 
efs; wattmeters; electric transmis- 
sion; electric lamps; wiring, electric 
heating and welding; electromag- 
nets; controllers; car wiring; etc. 


Business Man’s—Artithmetic; 

tables; 
business forms; card systems; 
measures of extension; w eight and 
capacity; time; value of foreign 
coins; duties on imports; bookkeep- 
ing; stenography; correspondence; 
postal information; financial terms; 
money and the money market; 
brokers and brokerage; patents; 
copyright and trade marks; corpor- 
ations; business law; publicity; etc. 


involution and 
tion; powers, roots, and 


enclo 
mechanics; hydro- 


heating and ventilation; 


—Elect. Eng. Handbook _— Business Handbook 
Logarithms; —Bidg. Trades Handbook —_Bookk’per’s Handbook 
trigonometry; * —Plum. & Fit. Handbook _Sten. & Corr. Handbook 
celestial navigation; or- —Tel. & Tel. Handbook Mariners’ Handbook 


ordnance; explosive 


Name 
uel consum ption,; 


City. 


They are little giant encyclopedias of practical 


These Handbooks 


They are an indispensable 
They are printed on a high- 


ildi Load: 
Building Trades— 4s 


structures; strength of materials; 
properties of sections; strength of 
Tivets and pins; materials of con- 
struction; footings and foundations; 
masonry construction; woods used 
in building; qualities of timbers; 
joinery; framing; estimating; ele- 
ments of architectural design ; drain- 
age systems; plumbing fixtures; 
plumbers’ tables: heating and ven- 
tilation; gas and gas-fitting; etc. 


Bookkeeper’s—Arithmetic; 
2rmulas; 
tables; money; percentage; interest: 
equation of accounts; money and 
the money market; business law; 
financial terms; banks and bank- 
ing; postal information; distances 
and time between various places; 
bookkeeping; business forms: card 
systems; modern office methods; 
cost accounting; bank bookkeeping: 
clearing house methods; etc. 


International Textbook Co. 


Box 872, SCRANTON, PA. 


I for which please send me 
the books | BEFORE which I have marked X. 


—Mechanics’ Handbook Advertiser's Handbook 


St. and No, 


State 


Mechanics 


i oth’, 


FFF 
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You 


to try 


—but did you? 


You intended to try Queen 
Quality last week, didn’t you? 
You meant to buy some on 
the way home. 

But just then Bill Smith 
called you up on the ’phone 
and asked you to “‘sit in’’ and 
you just plumb forgot. Never 
mind, it’s still for sale, but 
you’ve missed a mighty good 
week. 

It’s granulated tobacco, the best 
ever for rolling your own cigarettes. 
It burns just right, and tastes just 
right. 

Get the Big Blue Bag for a 
nickel, and please don’t forget this 
time. Remember! Remember! 
Remember! 


5x for the Big Blue Bag 


SAVE THELABELS! Forthe 
fronts of 25 Queen Quality bags 
we'll give you FREE a Pure 
Silk Art Kerchiefof varied col- 
ors and designs, beautiful 
formaking kimonos, bed 
spreads, pillowcases, etc. 


F R Penn Tobacco Co oom 
American Tobaceo Co 


Successors 


. Ct 


Please Mention Popular Mechanice 


AGENTS—$5.00 to $25.00 a Day—It’s Easy 


Grand Invention. 150% Profit. Great Excitement, 
Recognized as most phenomenal seller, 
Experience Unnecessary. Spare time can be devoted if desired, 


LISTEN: One man’s orders $2,650.00 one month— profit $1,650.00, 
Lowry, of Montana, who sold 25 dozen the first two weeks 
(without previous experience) and made $187.50, enthusias. 
tically writes: “‘Why, I could sell this 

article blindfolded and with a gag in my 
mouth.”” Mere boy in Pa. made $9.00 in 
2% hours. “I donot see how a better seller 
could be manufactured,”’ reports Parker J. 
Townsend, Minn. “Started out at 10 a. Hi) 
m., sold 35 by four o’clock,”’ says J. R. It 
Thomas, Colo. “Sold 131 in two days.” || 
G. W. Handy, New York. See what a wonder- : 
ful opportunity. These remarkable reports 
proven absolutely true by oath-covered evidence 
—proven to satisfy you beyond a doubt. You can 
make this money. Work for us and get rich. 
We want representatives— Agents,Salesmen, Man- 
a everywhere. Write today. Territory in 
all sections of the United States, Canada, 
Mexico and foreign countries to be 
assigned. The New Easy Wringer Mop tre- 
mendously in demand by housewives. Every 
woman exclaims in delight: ** Just what I 
want!’ No more tiresome, back-breaking, 
miserable mopping days. Drudgery actually 
transformed into pleasure. The greatest, 
grandest, most necessary household article 
ever invented. No need to recite selling 
arguments. Talking hardly necessary 
at all. Simply show—order's landed. 
This is indeed a wonderful op- 
portunity. Establish yourself in 
this business atonce. Send your 
name and address on a 
postal now—right now. 


A Self-Wring- 
ing Mop. Two 
turns of the 
crank wrings 
out every drop 
of water. Mop- 
aS ping is now a 
easure. 


U. S. MOP CO., 1569 Dorr St., Toledo, Ohio 


In Beloochistan, when a physician gives a dose, he is 
expected to partake of a similar one himself as a guar- 
antee of his good faith. Should the patient die under 
his hands, the relatives, though they rarely exercise it, 
have the right of putting him to death, unless a special 
agreement has been made for freeing him from all re- 
sponsibility as to consequences.—Pall Mall. 


CACHOO ! Make the whoie family 
and all your friends *‘just 
sneeze their heads off’ without knowing why, 
with CACHOO, the new long distance harm- 
less snuff. Sent anywhere for 10c. 3 for 25c, 
90c adozen. Catalog included FREE. 
PEERLESS TRICK & NOVELTY CO., Dept. B, CHICAGO 


BE PROSPEROUS 


Grow Mushrooms at home all winter 
in cellars, stables, sheds, boxes, etc. 

demand. §20.00a week easily made. Only 
small space necessary. Weare large growers, 
make best spawn, and insure your success. 
Write for big booklet and learn how. 


NAT'L SPAWN CO., Dept. 12, HYDE PARK, MASS. 


FO WHITE IMPORTED 

. VALLEY GEMS from FRANCE 
SEE THEM BEFORE PAYING! 
patie 
y 


These gems are chemical white sapphires 


—LOOK like Diamonds. Stand acid and 
tire diamond tests. So hard they easily 
scratch a file and will cut glass. Brilliancy guar- 
anteed 25 years) Alf mounted in 14K solid gold 
diamond mountings. Will send you any style ring, pin or stud for 
examination—all charges prepaid—no money in advance. Write 
today for free illustrated booklet, special prices and ring measure. 


WHITE VALLEY GEM CO., Dept. F 901 Saks Bldg., Indianapolis, Ind. 


Send for Our Free 
Vibrator Book (Wii! 
FG 


Cross Electric Vibrator. This Vibrator isa 
rubbing machine which draws the blood to 
7] any aching part of the body to do its work 
This machine rubs much better and much 
faster than the hands. While the hands are 
giving a few dozen rubs, the White Cross Vi- 
brator gives several thousand, Send today for 
the Free Vibrator Book It may mean health to you 


Lindstrom-Smith Co.,253 La Salle St., <p Chicago | 


| 
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Note These Facts | 
Get Lubrication, which is the Service a good oil renders 
in Eliminating Friction. 
The oil for motor cars and motor boats that reduces the cost of main- 
tenance, and adds to the zest of these pleasures, is 
A FROST AND CARBON PROOF OIL 
The Standard Oil for Motors : 
Known also as the “Cream of Motor Oils” 
and ‘the oil with a clean record. The Saving in Barrels 
Motorists are demanding this oil at the rate of Those whbusuatiy buy olf i 
. small amounts can save a neat sum 
—good evidence that it has given satisfaction. Carbon 
proof—insures easy motoring in Polarine Lubricants 
Prepared in consistencies to meet 
‘ tropical and zero weather. Try it individual 5 mechan- 
ical conditions of transmissions, dif- 
For Sale EVERYWHERE mine | 
By All Reputable Dealers prods Semi-Fluid Greses 
BB” grade . Semi-Solid Grease 
| Also include Cup Grease and 
Fibre Grease of high melting point 
. All are called POLARINE and are ! 
the recognized standard greases for 
| Motor Car and Motor Boat lubrica- 
tion. 
Each grade has superior merit in 
durability and cushioning properties 
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Send for Our New 
Catalog P26 


It is pocket size, contains 200 pages, measures 
4% x8", can be carried in the pocket, and hasa 
mine of information to impart in clear, concise, 
understandable language. 


It Means Money 
Saved 
to You 


to have one to consult 
when you want to buy 


Bells, Push Buttons, Batteries, Telephone and 
Telegraph Material, Electric Toys, Burglar and 
Fire Alarm Contrivances, Electric Call Bells, 
Electric Alarm Clocks, Medical Batteries, Motor 
ream Horns, | Electrically Heated Apparatus, Bat- 

ery C s, Switches, Battery Gauges, Wire- 
Telegraph Ignition Supplies, etc. 


Do not wait until some other time, but sit 
down now and send your name and address, 
and get the best pocket edition electrical cata- 
logue published. It costs you nothing. 


MANHATTAN ELECTRICAL SUPPLY COMPANY 
NEW YORK, 17 Park Place CHICAGO, 114 S. Sth Ave. 


NO MATTER 


Where you use it, 


A Temco Drill 


is built for reliable 


SERVICE 


The lightest in weight. 
Most convenient in shape 
A catalog on request 
The Temco Electric 

Motor Co. 
77 Sugar St., 
Leipsic, Ohio, U.S. A. 


CATALOG 


Mailed for 6c stamps or wid h ma: 


duct from first ord 1.00. 8 ONEY 

on ANYTHI NG EL CTRIC AL byt 
his big catalog. 75 p Wireless Instruments; 

sh p Te ceeraph Insts.; 30 p motors and dynamos 


= sizes; 125 p mirrosco 
fits, mec shanical fools, and oar, lies. 
PRICES ON OU MONTH. 
Lin, $3.85; 2 in. $7.00; 3in. 814. ‘ou: K.W. coil $6.25 
J. J. DUCK, 422-424 St. Clair St., TOLEDO, OHIO 


“The Electrical M 


jagazine 


the Ex pimantes and the Stu- 
dent. 12 to 144 pages monthly. 

ELECT PR i - THE AUTHORITY ON WIRELESS 
The magazine to read i 


ress in electric ity. 
month trial to Modern for imited time on] making 
the FER: Marble S 


ighting plants, launch li Speen, out- 


ELECTR! House Lighting Plants, Telephones, Dynamos, 
Lam hi Ly nes, Motors, Mes ers, Batteries, Belts, 
Books. Catalog 3c. ectric orks, CLEVELAND, OHIO. 


rand ite ke 
knife. 
today 


in Ste 
every way. MODERN New York 


SAVE TIME, ENERGY AND STEPS 
By using the 
Holtzer-Cabot 
Automatic Desk Set 


JUST THE THING 
FOR THE BUSY MAN 
who wants to talk to twenty 
different people in twenty 

different places! 
Write for Bulletin 148M 


The Holtzer-Cabot Electric 
Brookline, Mass. and Chicago, Ill. 


WHY MILK SOURS IN A THUNDERSTORM—It 
has often been observed that some foods, such as milk, 
meat and soup, go bad when there is a thunderstorm. 
This has generally been attributed to the electricity caus- 
ing an extra supply of ozone in the air, but experiments 
conducted recently by Professor Trillat in France do not 
confirm this theory. Professor Trillat has proved that 
infinitesimal traces of the gases of putrescence cause 


ICAL NOVELTIES 


We are Western Agents for The Electro Importing Co. 
Same Catalogue—Same Prices. We also carry a com- 
plete stock of electrical supplies, trains, toys and pocket 
cigar lighters. Send 4 cents in stamps for Catalogue. 

AN DERSON LIGHT & SPECIALTY co. 
140 No. LaSalle St. Dept. A. CHICAGO, ILL. 


ASTRONOMICAL TELESCOPE 


inches. 2inch ier Sight $ 1 8 


One of these superb 
instruments will give 
material enjoyment. 
It will enable you to 
pick out the smallest 
Boats on the Hori- 
zon, tell the time 
by a clock many 
miles distant, and 
view the country 
for fifty miles around. This pie is made for Astronomical 
Work. With its aid the Mountains in the Moon, Jupiter's 
Moons and Saturn’s Rings are clearly discernible. 

Prof. Hicks, of Word and Works Almanac, says it is far superior 
to others he has examined at twice the price. 

CATALOGUES SENT FREE ON APPLICATION 


A. S. ALOE CO., 515 Olive St., ST. LOUIS, MO. 


Just Patented: The Ko-Ko-Mo Suspender Bel 


—does away with suspend- 
ers, instantly attached to inside of waist band. 


Trousers can’t “‘sag down” nor shirt “‘crawl up.” No 
pressure over the abdomen. In demand by mechanics and 
mill workers, as well as by office and professional mea. 
Agents can 
ae}] to seven 
men out of 
ten. Sen 


50c 


for Sam- 
ple Belt 
and terms 


satisfac- 
tory. 


KOKOMO, INDIANA 


KO-KO-MO BELT CO. 


| 
‘ 
ont 
| PAGES 
ree sizes ades locked im nickle plated handie whic 
Closed 3 1-2 in. Open 5 1-4 in. Just out and it’s a dandy. 
in cash, stamps or M.O. and get Modern Broctrica lact 
lyin 
after 
atn 
Trill 
Vary 
the 
N, 
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ILLINOIS — 


For the first time in history the great genuine 

Illinois Watch is now sold by us by mail on the easy 

ayment plan. No man or woman need be, nor should 
*~ without a famous Illinois Watch. 

This i is the greatest public triumph of a decade—a 
believed impossibility made possible. It will revolu- 
tionize the watch business. Just think of owning the 
world-renowned Illinois, and paying for it as you 

lease! For over 40 years the Illinois has been ac- 

nowledged the standard—the one great conspicuous 
watch value—the one watch chosen and worn by the 
great men and women of our nation. 


A Guarantee that Means Something 
Part for part—in accuracy, in wear, finish, beauty, 
uality of material and workmanship, and every other 
eature, the ZJilinois is superior to any other watch at 
any price. Both the makers and we stand back sd this 
remarkable time-piece with an ironclad, legal, broad 
guarantee—a guarantee that means something — that 
rotects you in every respect —that assures you of the 
t watch on eart 


Largest Watch Distributors in the World 


We are one of the largest direct, easy-payment, 
dependable watch houses in the world, For over 35 
years we have sold all kinds of watches, and honestly 
can say that we have never seen a watch—at any price 
—equal in quality to the marvelous Iilinois. 

How We Save You Money. 
This famous J1linois will cost you less than inferior makes, 
so why not get the best for your money? This is indeed a 
profit sharing plan. Nowhere elsecan you buy exclusivelya 


the Best Watch on 


Earth— Now Sold on CREDIT 


genuine Illinois on credit— 
we are exclusive credit dis- 
tributors. If you buy from 
a jeweler, a "ll have to 
pay cash. If you buy from 
us, you'll get it on ap- 
proval—you take no risk— 
you have our guarantee 
and the maker’s and you 
can pay as you please. 
No dealer any- 
where can under- 
sell us even for 
all cash on de- 


hid, 


Our free, beau- 
tiful, profit. 
sharing book, 
describing this 
great Illinois 
watch — repro- 
ducing many 
handsome styles. 
It's worth own- 


ing. Get it at once 
and learn the truth 
about watches — 
learn why an Il- 
linois should be 
im your posses- 
sion — learn how 
you can own one on your own credit terms, Send your address. 
FREDDRO WATCH CO., Dept. 300, ST. LOUIS, MO. 


Successors to The American 
Watch Co., of St. Louis. 


lactic ferments to progress with great rapidity. It is 
known that atmospheric depressions cause the gases 
lying in the earth and in all other objects to come to 


the surface. This is what makes odors more perceptible 
after a storm. From this it was a natural deduction that 
atmospheric depression accelerated decay by liberating 
the gases in milk or other perishable foods. Professor 
Trillat made many experiments with substances under 
varying degrees of atmospheric pressure and proved that 
the lower the barometer the more rapid the decay.— 
N. Y. World. 


TRY A FLOOR SCRAPER FREE 
FOR 10 DAYS 


If you aren’t satis- 
fied that it will do 
as much work as 3 and absolute 
men by hand, ship it! 


back to us. Free Trial Offer 
MONARCH MFG. CO0., 506 “Shepard Bidg., GRAND RAPIDS, MICH. 


Get our catalog 


OL-FFAMP 


are sold on their merits and under the VOLTAMP guarantee 

of quality. Write today for our complete, fully illustrated cata- 
log of VOLTAMP Products which includes everything for experimental 
and general electrical work—motors, dynamos, induction coils, trans- 
formers ; telephone, telegraph and lighting equipment; miniature rail- 
ways, tools, toys, etc. Send 6c in stamps or coin for catalog, which 
will be refunded on your first order of 50c or over. No postals answered. 


VOLTAMP ELECTRIC MANUFACTURING CO. 
Voltamp Block BALTIMORE, MD. 


r E 
ABSOLUTELY FRE 


Com of 


Wireless Instruction 
In 20 Lessons 400 Illustrations 


This course is not a gift—we owe it to you. It 
represents your discount for cash on future 
orders. 

Send today 4c petal in mentioning this adv@and 
we will forw ard f 


over 1,500 and 450 illustrations, 


&© THE ELECTRO IMPORTING CO. 


233a Fulton Su, NEW YORK CITY 


oe Perfect 110 Volt el 6 50 
Electric Fan for 

/ Alternating or Direct Current 

(Six inch size.) An eight inch fan for $8.50. For Bracket or 
Desk, every conceivable adjustment ; no better fans made. 
We prepay express, and include free double-covered silk cord 
with plug if you mention dealer's name. Six volt battery 
fans — not toys —same price. State voltage wanted. Satis- 
faction guaranteed or money pe small motors, 


original IMP Torches, toasters, 
jrons, bell ringers, etc. 
ise 168 Summer St., BOSTON, MASS. 


Electrical tracks, “switches, trolley 
cars, dynamos, motors, dynamo castings, gas 
engine — , everything for the young elec- 
trician. Send for our complete catalog ‘‘B.’’ 


The Carlisle & Finch Co. 
262 E. Clifton Ave. Cincinnati, Ohio 
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POPULAR MECHANICS ADVERTISING SECTION 


> of Protect Your Idea! <— 


PATENTS PAY 


$427,530.00 Made by Clients *“*My Trade-Mark” $427,530.00 Made by Clients 
Proof back of it— write for my FREE literature —it will pay! 


Special Offer: 


Mr. Inventor: I invite you to come to see me, and bring, (or send by registered mail), 
sketches or photograph or model and description of your idea orinvention for FREE examination 
of U. S. PATENT OFFICE Records and report as to patentability of the same;—to find out as 
to whether in my opinion you are entitled to a patent will not cost anything;—then, if your in- 
vention is new, upon receiving instructions, I will prepare ALL necessary (application) papers, 


DO THIS AND SAVE TIME AND MONEY! 


BOOK ‘What and How to Invent— — 
Proof of Fortunes in Patents” — FREE 


Containing: Views of Prominent Men and Publications on os ! 
Inventions; “Patents Wanted”; “How to Advertise Your 

Patent”; “ How to Secure Money to Procure a Patent”; 
Suggestions as to what to Invent; What my clients have 
done; Women Inventors, etc. 


Instructive 112-page Guide Book for Inventors mailed to any address upon request 


Highest References: 
“Over ninety (90) manufacturers intrust ALL their patent work to me.”—E. E. V. 


Lincoln National Bank, 
Washington, D. C. 


NOTE: When writing these cli- 
send two-cent stamp for 
Little Giant Hay Press Co.. 
Alma, ch., and 

Dallas, Texas. 

American Railway 
Appliance Co., 

Oil Pa. 

Farmers’ Mfg. O 
folk, Va. 


Susquehanna sik Millis, 
ew York 


(COMPARE MY LOCATION WITH OTHERS| 
MINE IS THE BEST 


Griffin Mfg. Co., 
New York, N. Y. 
Warsaw Paper Box Co., 
jarsaw, N. Y. 
Sanford Mfg. Co., 
Sanford, N. ©. 
Butler Co., 
kron, Ohio 
Thompson Co., 
Sioux City, Iowa 
Gar! Electric Co., 
Akron, Ohio 
Gray Lithograph Co., 
Kew York. N.Y. 


€.€. VROOMAN 


My Office and the Patent Office 
(1 give you proof of my location) 


Across the street from the U. S. Patent Office 


Expert—Prompt Services 


Patent Lawyer 


Iowa Mfg. Co., 
Oska!oosa, Iowa 


New Era Mf; 
Iowa. 


Bernhard Furst, 
Vienna I, 
Austria-Hungary 


A. J. Corsi, 
Irish Town, 
Gibraltar 
Otto von Kottenburg, 
Schwindstrasse 20, 
Frankfort A M, 


Germany 


H. A. Fonseca 
Riea Dos Ouriv es 20, 
Setanta, Rio de 
Brazil 
Electro Importing Co., 
Kew York, 
Rex Electric Co.. 
St. Louis, Mo, 
Sam’! Allen & Son Mf © 
Dansville, Sy 
Edward H. Smith, 
Lents, Oregon 
Camp Conduit Company, 
Cleveland, Ohio 


I Advertise My Clients’ 
Patents Free 


in a publication having over 2,000,000 circula- 
tion. Write for Special Offer. Successful clients 
in every section of the U.S. 


427,530.00 


MADE BY MY CLIENTS 
Proof-circular mailed FREE 


Foreign Patents a Specialty 
If you have a U. S. application write me for 
excellent literature and terms for promoting 
your Foreign Patents. 


Liberal discounts. 


High-Class Work—Excellent Testimonials 


871 F Street, N. W. 


wyer Wash., D.C. 


Old-established branches throughout the world. 
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Patent 


Trade Marks and 
Copyrights Secured 
or Fee Returned 


Special Offer—Free Search of Patent Office Records 


Send us a model, photograph or sketch and description of your invention, and we will make 


a Free Search of the Patent Office Records to ascertain if it is patentable. 


If we report the invention 


patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patent- 
ability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 


of the invention until the case 


Obtaining Assistance for Inventors 


Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. It is use- 
less to attempt to interest capital unless evidence is 
furnished that the invention is patentable. Our cer- 
tificate gives this necessary assurance. 


Our Four Books Mailed Free 


to any address. Send for these books—the finest 
publications ever issued for free distribution. 


How to Obtain a Patent 


Our illustrated eighty-page Guide Book is an invalu- 
able book of reference for inventors, and contains 100 
mechanical movements illustrated and described. 


Fortunes in Patents 


Tells how to invent for profit, and gives history of 
successful inventions. 


What to Invent 


Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 


Prize of One Miliion Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 


Contains fac-similes of unsolicited letters from our 
clients who have built up profitable enterprises 
founded upon patents procured by us; also éndorse- 
ments from prominent inventors, manufacturers, Sen- 
ators, Congressmen, Governors, etc. 


List of Patent Buyers 


Containing personal requests and letters from Man- 
ufacturers and Patent Promoters for patents secured 
by us, and suggestions as to improvements desired 
and new ideas they wish to purchase. 


We Advertise Our Clients’ 
Inventions Free 

In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We not only 
save you time and money in securing patents, but ob- 
tain patents which PROTECT the invention and PAY, 
After the patent is granted we assist you TO SELL 
YOUR PATENT. 


Foreign Patents 


WE HAVE DIRECT AGENCIES IN ALL THE 
PRINCIPAL FOREIGN COUNTRIES and can secure 
FOREIGN PATENTS in the shortest possible TIME 
and at the LOWEST COST. We GUARANTEE TO 
SECURE THE FOREIGN PATENTS OR RETURN 
OUR FEES. Write for our Illustrated Guide Book on 
Foreign Patents, sent free to any address. 


VICTOR J. EVANS & CO., Patent Attorneys 


can be filed in the U.S. Patent Office. 


VICTOR BUILDING 
Our new $150,000 building opposite U. S. Patent Office 
SPECIALLY ERECTED by us for OUR own use 


REFERENCES 

Second National Bank, Washington, D. C. 

C. K. Lassiter, Mechanical Engineer, Schenectady, N. Y 

Pitner Gasoline Lighting Co., Chicago, Lil. 

Sprout, Wardon & Co., Mirs. of the Monarch Feed Governor, Muncy, Pa, 

The L. B. Dozier Co., Mfrs, of Plumbing, Heating and Machmery 
Supplies, Columbia, S. C. 

B. B. Earnshawand Bro., Mfrs. “Cream Blend” Flour, Washington, D.C, 

R. G. Dun & Co., Washington, D. C. 

National Savings and Trust Co., Washington, D. C. 

Smethport Glass Co., Smethport, Pa. 

Lawrence Mills, Mirs. Bed Spreads, 51 Brooke Ave., Englewood, N. J. 

The Melvin Gauge and Signal Inst. Co., Scranton, Pa. 

Damon Mfg. Co., Mfrs. “ Missing Link” Flour Mill Disintegrators, 
Bowling Green, Ky. 

Modern Canner Co., Mfrs. Canning Machinery and Canners’ 
Supplies, Bridgeport. Ala. 

M. Winter Lumber Co., Sheboygan, Wis. 


(Formerly Evans, Wilkens & Co.) 


Victor Building, 724-726 9th St., N. W. 


WASHINGTON, D. C. 
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—There is a Constant Demand 


for Good Inventions | 


Thousands of the biggest money-making inventions 
have been the “‘little” things that have made people 
wonder why they were never thought of before. 


“WHATTOINVENT” 


and 


“HOW TO OBTAIN A PATENT” 


) 
| 


OF 


These Books Sent Free 
a , If you have an invention send us a sketch, photograph or model of it. We Fis 
q 4 will give you a report as to its patentability absolutely free. If you have no an 
a F invention send for our book, “What to invent.” It contains hundreds of a ¢ 
5 valuable suggestions. We are recognized authorities on patent matters and for 


have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 
facturers’ journals at our expense. 


Don’t Wait—Find Out NOW! | 


Your idea will never do you any good if some one else patenis it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 
ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of thingsto invent. We ff ‘ 

ladly send these books free. The sooner you write for them the sooner you will | 
now all about patents and the many different lines in which new inventions or 
improvements may be made. 


ag 


If you have an invention send us a sketch of it for report and ask for the books at the same time. | 


CHANDLEE & CHANDLEE, 984 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis Chandlee & Co.) 
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F AT E Fe T THAT PROTECT and PAY 

Send for FREE 96-page book. 

Advice free. Terms reasonable. Highest references. Best results. 
Send sketch or model for FREE examination and opinion. 

Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 


Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


| WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N.W.,Washington, D.C. 


PATENTS 


Our free booklets tell how, what to invent, How Manufacturers 
To CHOOSE AN ATTORNEY, and save you money. are constantly writing me for 
Prosperous clients in all states. Best bank new ideas protected by OWEN PATENTS. Send for my free 
end ether references. WRITE TODAY literature and read their wants. 
ie Three finest patent book blished! 72- 
FT 317 SEVENTH ST., a age 
D. SWI & ca. WASHINGTON D. C. FREE ! guide “ Successful Patents ;” “* Stepping Stones” 
(containing list of over 200 inventions wanted; about prizes, 
reward offers, etc.) and “ Patent Promotion” (tells how to 
sell your rights; chief causes of failure, etc). All sent free 
upon request. 


Patents that PROTECT Very highest references. ~ personal services. I help my 


> clients sell their pat of th licati 
For Facts about Prizes, Rewards, etc., send 8c stamps for = ws eir applications. 
our new 128 page book of intense interest to Inventors. — free. . cbligation incurred by writing me. Free 
R.8. & A. B. Lacey, Dept. 45, Washington, D.C., Estab. 1869 manufacturing facilities. J secure patent or no fee. No 

charge for report as to patentability, practicability, etc. 


RICHARD B. OWEN, 9 Owen Building, Washington, D. C. 


CATCHING THIEVES WITH FISH HOOKS— 
Fish hooks to catch thieves; this is the latest discovery Cc. in PARKER 
credited to the people of Fargo, N. D. P A thief ab- Poqmerty Hamiee Examining 
stracted more than $40 worth of tobacco and cigars from - “s 
a cigar store in that city. The proprietor sect a trap PATENT LAWYER 


for the thief. At the bottom of a concrete coal chute esnan ae 
leading to the basement, where the concrete connects P T M Se ee 
with a wooden addition, he nailed six stout fish hooks fatents. Trade Marks Copyrigh itigation 
the points facing upward. Investigation had led him to 4 ts, Patent Litig 
believe that the thief entered through the chute. Early Exploiting 
and Se g inventions’ sent free upon request. 


Spec SQUARE DEAL’? in the Patent Business 
: OSCAR E. PERRIGO, M. E. 


EXPERT PATENT ATTORNEY 


ETS OF CASTINGS OF MECHANICAL 
ODEL, ENGINES, SUPPLIES AND MATERIAL 6 Beacon St. BOSTON, MASS. 
Pac FREE Preliminary Examination as to Commercial Value 
| | Patentability. Handbook for Inventors FREE on request. 
d 


Long Experience— Expert Work— Moderate Charges 


order. 
132 MILK STREET, BOSTON 


BRASS GEARS P ATENT PROCURED AND SOLD; 
Sccurste gate and st prices that cannot be Easy terms; careful, con- 
center paint ted ebony black, edges ‘turned scientious work; advice 


equalled by others. Every gear has 


true, high est grade red brass,and much heavier 
the FREE; new BOOK FREE; correspondence 
mee solicited ; highest references ; send sketch to-day. 
Reynolds Dull Flasher Co. SUITE 
16 So. Fifth Ave., Chicago H. J. SANDERS criti ioc. Chicago, Il. 


A Talk to the Inventor 


SPECIAL THIS MONTH: Search and report free worth $10 


If there is any basis for an application in your idea, I can find Send for { What You Should Know 
R 


it. But 1 will explain it to you before filing your application. What to Invent 
Copies of Nearest Patents, and Report, in Every Case What NOT to Invent 
I have patented inventions reported unpatentable elsewhere BOOK How to Sell Your Patent 


Send Sketch. H.L. WOODWARD, 9th and G Sts., Opposite Patent Office, WASHINGTON, D. C. 
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A MONEY SAVING 
COMBINATION MACHINE 


Pipe, Nipples 
or Bolts . 


A good pipe machine bought once, lasts 
always, and lessens labor cost. You can 
afford ours—a permanent dividend payer for 
a small, one time investment. As useful in a 
shop as a sewing machine in the house. 


WRITE FOR INSTRUCTIVE CATALOG 


The Oster Manufacturing Company 
2100 East 61st Street, CLEVELAND, OHIO 


Our monthly payment plan 
makes it easy for anyone to 
have the best heating system 
made. We sell the 


Jahant 


Down-Draft Furnace 
$10 down and $10 a month 


We guarantee: Saving of one- 

half on your fuel bills; plenty 

of heat and thorough — 
tion. We make the 


antee legally bit binding, and = 
give you 365 d aysin which 
to verify our statements. 

Buy Direct—We Pay Freight 


You can install the Jahant 
Down-Draft Furnace your- 
self. Wesend complete outfit 
—furnace, pipes, registers, etc, 
with special plans, full direc- 
tions and the necessary tools. 
Send for Free Book giving 
valuable furnace information. 


The Jahant Heating Co. 
25 Mill St., Akron, O. 


Furnace Builders for over 30 years 


SIODOWN. 
SIO MONTHLY 


WRITE TODAY" 


Fa CONCRETE MIXER $218 


complete with high grade gasoline 
engine, all on truck. Capacity 40- 
50 yards in ten hours with two men. 
Low feed. Saves cost in 60 days. 
Concrete Machinery of all kinds. 


Mixers from $35.00 up. 
CATALOG FREE 
MONARCH MANUFACTURING CO. 


506 Shepard Bldg., Grand Rapids, Mich. 


the morning after the trap was fixed cries of pain 
brought the merchant to the basement. The thief had 
fled, but portions of his trousers and three bent fish 
hooks remained. Three fish hooks had disappeared 
with the thief. The proprietor says he is satisfied.— 


Chicago Tribune. 


TOBACCO-BAN 


Relieves all craving for tobacco in 70 to 120 ome Write today. 
Banner Remedy Co., 33 W. 9th St., Kansas City. Mo. 


Buying material in large quantities and hav- 
Let Us Do Your ing a modern factory equipped with the 


Costs little, no plumbing, requires little water. 
Weight 15 pounds, and folds into small roll. 


Folding BATH TUB 


Full length baths, far better than tin tubs. Lasts 


for years. Write for special agents offer and full 
description, ROBINSON MFG. ¢0., 2035 Adams Street, 
TOLEDO, CHIO. Manufacturers Turkish Bath Cabinets. 


Mud, snow, dust and dirt will not be tracked 
over your floors if you use 


Grab’s Foot Scraper 


outside your door. The only device 
made which cleans bottoms and 
sides of shoe in one operation. Has 
ten parallel plates for scraping 
soles and two stiff bristle brushes 
which clean sides of shoe. 


AUTOMATICALLY 
ADJUSTS ITSELF 


to any size shoe. Handsomely 
enameled. Looks neat. Can 
rotated and swept under. Fastens 
»p or any handy place. Get 
and save useless work. Price 
If your dealer will pot not supply tale but send your 


$1.00. 
order direct to 


VICTOR M. ‘GRAB & CO.. 873 Ashland Block, CHICAGO, ILL. 


~ latest machinery enable us to make almost 

M f t anything in metal or wood ata very low 

anurac uring price. Estimates free. We have a complete 
model and pattern department. 


TINLEY PARK MFG. CO.., 222 N. State Street, CHICAGO 


DI SPECIAL 


INVENTIONS 
MOORE & CO., | PERFECTED. 


DON’T DISCARD 
Ap.’ BROKEN PARTS 


Have them welded to Tr 7 the Oxy- Acety- 


lene Process. S‘ast Iron 
Bronze, Co my wT and all 
other metals can be welded, Manu- 
facturing quoted on. Welding 
equipments for repair shops or large 
plants supplied. 


DAVIS BOURNONVILLE CO. 
105 West St., NEW YORK; 505 So. Lafiin St., CHICAGO 


VE T RS Our Brain Belongs 
IN N 0 to You, Our Ideas 
~ Are Free of Charge. 

All we want in return is to build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ¢x- 
perience and have one of the best equipped 
shops in the country. Ask for Booklet No. 
17. Consultation free. Experimental work 
Strictly 


NACKE & 


236-242 S. St., 


SON 
Philadelphia. Pa. 
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Get This Business By Lathe 


Manya good paying job has to be turned down because 


a shop is not equippe d with a lathe to do the work. Are you 
in this class? If so, buy one of our lathes and be ready for 
the man with the lathe job. 
Our lathes are made to satisfy expert mechanics. They are 

eed accurate, strong and unexcelled in wertmanahip. We sell the r ght 
jathe for your shop and save you $25.00 to $75.00 on every lathe. Write 
for our Machinery Catalog ‘‘A,” mailed. free on r . It tells you 
where to buy the best meshinery at the lowest possible prices. 


OUR GUARANTEE. 
Your money back if you are not 
entirely satisfied. 


Up. 


Addvess Sears, Roebuck and Co., Chicago 


THE POINTS OF OUR STARS—The stars on our 
flag and those on the Great Seal of the United States, 
as well as those on the seal of the President, are five- 
pointed. The seal of the House of Representatives, 
however, shows six-pointed stars; and there are six- 


P Ss water by water 
Rife Automatic Hydraulic Ram 
expense; 2 feet fall elevates water 50 feet, etc. Guaranteed. Catalogue free. 
RIFE RAM COMPANY 2131 Trinity Building, NEW YORK CITY 


Four Men Can Work on This 
Machine at One Time 


It combines band saw, jointer, saw 
table shaper and borer. The only 
machine of its kind on the market. 
The most efficient combination 
wood worker ever built. 
THE CRESCENT MACHINE CO. 
93 Columbia St., Leetonia, Ohio, U.S.A. 


PUMPS 


The only pump, for well or cistern water, 
that is as good as a“ JARVIS” is another 
“JARVIS.” Allsizes. Any power. We also 
make our own tanks. Catalog No. 9 FREE. 


Complete Installationr Furnished. 


JARVIS wouxs LANSING, MICH. 


VACUUM PUMPS 


For Powerful Portable and Stationary 
Vacuum Cleaning Plants. 
They take up their own wear. 
Powerful; Noiseless; can’t 
get out of order. 


GET CATALOG No. 23 
LEIMAN BROS., 62P John St., NEW YORK 


the Trust! 


The Smashing 
Anti-Trust 
Fight Now On 


AT LAST! 


watch ata price within the reach of the people 
—the Burlington Special Anti-Trust Watch. 


The World’s Masterpiece of watch manu- 
facture—the Burlington Special—now sold direct to 
the public at its rock-bottom, anti-trust price (and besides 
without middilemen’s profits. 


We Do Not Care What It Costs—we ~#// 


upholdour 
independent line, and so we are making the most 
Sweeping, baffling offer ever made on watches, 

Some trusts are legal and some are not. We do not say that 
the watch trust is illegal; but ,we do say that the of 
ne gant factories in making “‘contracts’’ with dealers to up- 

prices on watches is very unfair—unfair to us 
and unfair to you. —y = our direct offer on the Burlington 
at the very same price the Wholesale Jeweler must pay. 

This is your opportunity —NOW—while the great Anti- 
trust offer lasts—get the best watch made anywhere at 
one-third the price of other high-grade watches. Fur- 
thermore, in order to fight the Trust most effectually, 
we even allow terms of $2.50 a month on our 
finest watch—easiest possible payments at the 
rock-bottom price, the identical price the a 
sale jeweler must pay. 


Watch Book on request 


lo not miss this 


SHES and WATCH 
PRICES, Write today. 


Be posted 


Send a postal or letter or 
simply mail coupon with- 


WATCH CO 
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SEBASTIAN 


15-INCH LATHE 


The Low Price, Perfect Quality lathe for 
the Garage, Automobile and General Repair 
Shop. If you are in the market for a 
lathe, be sure and investigate the merits 
of the Sebastian. We also build 9-inch 
and 10-inch foot power lathes. 


Catalog mailed free on request 
THE SEBASTIAN LATHE C0., 


tat RED DEVIL wort 
DO YOUR WORK 


6-inch Motor 
Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things. 
Power for small tools. 4 
horse power on 44-inch 
pipe, 80 pounds pressure; 
lhorse power on 2-inch pipe, 60 ue 
pressure. New net price, $5.00 cash 
with order. 
No. 1492 4-inch Motors 
rine rinding, polishing 
uffing. Runs sew- 
i. machines, fans, bot- 
tle washers, etc. Price 
with emery, _buffin 
weal, silver polish an 
pu lley, $3.00. No. 1493 
Motor ne pulley only, 
$2.50. 4g horse power 
on 80 pounds pressure, 
Improved construction. 
Speeds, 3,000 to 5,000 
revolutions per min ute. 
Only scientifically and 
perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. Tremendous 
output warrants the price, 
Money back for any reason. 


CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR CO. 
Dept. T | UTICA, NEW YORK, U.S.A. 


For the name of your local hardware or tool dealer, we will send you free 
booklet on ‘* Theory and Design of Water Motors."’ 


Screw Cutting 
7 5 Foot or Power 
9 to 13 inch 


=—CATALOG 


Pa 100 Ruby Street, ROCKFORD, ILL. 


IMATCHLESS 


Named by a Wise User 
A 1" to 2" self 
contained die 
stock—a novel 
idea makes the 
work a cinch 


The Oster Manufacturing Company 


2100 East 61st Street CLEVELAND, OHIO 


_ LATHES 


* 9 to 13-inch Swing 


List price $75 and up according 
to size. When ready to buy send 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


pointed stars on the obverse of the half and quarter 
dollar coins, with five-pointed stars on the reverse. The 
reverse of these coins is a copy of the great seal, with 
the clouds and the stars omitted. ‘So far as can be 
ascertained, the six-pointed star is derived from the 
colonial coins, which were designed in the manner of 
English heraldry, which sanctions that star. 

The stars of the flag are copied from the Washing- 
ton coat of arms.—Harper’s Weekly. 


“Norton” Water Motors 
Lead Them All 


“Model B,” for grinding, polishing, 

**Norton Improved” with Patented com- 
bination shift gear, “i flat o ° $6 50 


. B. 
Very powerfal. Catalogue sent upon request 


NORTON WATER MOTOR CO., Roslindale, Mass. 


Scotch Style Calabash Pipes. 


Why kill. hy kill yourself by smoking a 
stron ipe’ You can get a 
Scotch bitlabash made of im- 
ported clay that absorbs all nic- 
otine and poisons and ensures 
a cool, sweet smoke. Money 
back if you are not satisti 
THE ROYAL PIPE CO. 
243 Broad Street, Nashville, Tenn. 


Hunting case beautifully nqraved. gold finished throughout, stem wind and 
stem set, fitted 7 American lover movement, guaranteed 
with long, i< finished chain for Ladies st chain or fob for Gents YOU 


express office, 

5 and if you think 
it a bargain 

Guaranteed 20 Years 
15. watch pay the express agent our special eales “rice $3. 

want Ladies’, Men's or Boys’ size 
DIAMOND “JEWELRY C6,, A9, 219 8. Dearborn St. CHICAGO, ILL. 
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-Learn Trapshooting. 


“The Sport Alluring” 
for Men and Women 


Fascinating, Safe, Healthful. Second 
only to Baseball as a National Sport 


A large picture of the above scene (17"x12"), in 
8 colors, for framing, sent on receipt of 14c in 
stamps. Ask for Free Booklet No. 248 “The 
Sport Alluring,” profusely illustrated with 
picture of royalty and celebrated Americans 
Trap-shooting, and “Hints to Beginners.” 


DUPONT POWDER CO., Wilmington, Del. 


Pioneer Powder Makers of America 
Established 1802 


A REMARKABLE ISLAND—What is perhaps 
most extraordinary island in the world is that which 
lies 30 miles to the northeast of New Zealand. White 
Island is an enormous mass of rock nearly three miles 
in circumference, rising 900 ft. above the sea, and is 

erpetually enveloped in dark clouds that are visible 
for nearly 100 miles. The island consists almost en- 
tirely of sulphur, with a small percentage of gypsum. 
Some years ago an attempt was made to float a com- 


I will send as long as they last my 25 Cent Book 


STRONG ARMS 


For 10c in stamps or coin 
Illustrated with 20 full page halftone cuts, show- 
ing exercises that will quickly develop, beautify, 
and gain great strength in your shoulders, arms, 

hands, without any apparatus. 


PROF. ANTHONY BARKER 
644 Barker Bldg., 110 W. 42d Street, New York 


A $50 CORNET 
FOr ihe writs ieee 


year as the world’s larg- 
t band instrument 

house by introducing an American made cornet 

that challenges the best; beautiful model ; 

eusy blowing. Send for our 

Big Band Book FREE! 


and let us give you eat me of our wonder- 
fully new values. Monthly payments 


| LYON & HEALY, 25-91 E. Adams St., 


Makes 
feel 
a whistle 


We guarantee that Simonds Hack Saws will 
do 10 per cent. more cutting than any others, 
under the same conditions. That guarantee is 
solid and unrestricted. We are all the time 
making tests and we have never found another 
blade that would do 90 per cent. of the work 
a Simonds will—many of them do only 50 to 
75 per cent. 


Simonds Hack Saws 


(Pronounced Si-monds) 


If you use blades in a power machine, 
we make you a FREE TRIAL OFFER 


We will send you some blades. Test them against 
any others, either by timing with a watch or counting 
the strokes needed to cut through the same bar. Then 
see how many cuts each blade will make before it is 
worn out. 

The reason for this superiority is our Simonds 
Special Crucible Steel, which we make ourselves for this 
particular work. It isa wonderful metal for cutting tools. 

Simonds Files were awarded the Gold Medal at the 
Alaska-Yukon Exposition. Simonds Crescent Ground 
Cross-Cut Saws have more than double the sale of any 
other make. We make all kinds of saws and wood- 
working machine knives. 


Send for book, “The Carpenter’s Guide” 


Simonds Mig. Co. (*°i3!""") Fitchburg, Mass. 


Chicago Portland New Orleans 
New York Seattle Lockport, N.Y. 


San Francisco 


Please Mention Popuiar Mechanics 


| 
Litas 
\ 
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About 
Hack 
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A Glycerine Pumice 


Stanley 
Door Trim Plane 


HIS new Plane'will make mortises 

for Butts, Face Plates, Strike 

Plates, Escutcheons, etc., without 
the use of a butt gauge or chisel. In 
fact it might very properly be termed 
a mechanical chisel. 

Its original feature is the method of mounting 
the cutter which can be instantly set to work 
from either end of the Plane or across it. In 
addition, the cutter is cushioned by a spring 
which prevents taking a heavier chip than can 
easily be carried. A fence regulates the position 
of the cut and insures the sides of the cut being 
parallel. The depth of the cut is governed by 
a positive stop. 

It is also a superior Router Plane for sur- 
facing the bottom of grooves or other depressions 
parallel with the general surface of the work. 

Three forged steel cutters, sharpened and 
honed ready for use, accompany each Plane. 

The body of the Plane is japanned, has nickel 
plated trimmings, rosewood handies, and an 
adjustable fence. 


No. 171—11 in. long, weight, 3 lbs. 
List Each $2.75 


A six page circular containing complete 
description will be sent upon request. 


ADDRESS 


HStomleyBueR Level Ca. 


New BriTAIN.COnNNn. U.S.A. 


Please Mention Popular Mechanics 


Besides its convenience 
and usefulness, you will 
save its price in a year 
by doing repair work and “ fixing things” ‘that 
you now pay a carpenter or repair man to do. 
Thousands of homes have home benches we 
have furnished—why not you? . 

Top is 50 im. long, 20 in. wide, with a 13-inch glued-up portion of thick maple 
Grand Rapids Hand Screw Co. 


620 N. Front St. GRAND RAPIDS, MICH. 


compounn Lever Snip 


A size larger than our “Vest Pocket,” eight 
inches long, strong, powerful, durable. Forged 
from a solid bar finest crucible tool steel, 


Prepaid 


DETROIT SHEAR COMPANY 


902 Greenwood Ave., DETROIT, MICH. 


pany to work the sulphur, which is of high quality, but 
sufficient capital was not subscribed. The export of 
sulphur from White Island is, therefore, still very 
small. In the interior is a lake fully 50 acres in ex- 
tent, the water of which has a temperature of 110 deg. 
Fahr., and it is strongly impregnated with acids. On 
one side of this lake are craters, from which steam 
escapes with great force and noise. This steam and the 
vapor from the lake form the dark clouds that envelop 
the island.—The New York Press. 


The Handiest 
Tool Holder Made 


Constructed of hardened steel; accurately machined; and will 
hold securely, round, flat, square, hexagon, and shaped tools in 
the tool post, from the largest sized tool down to a No. 60 drill. 
Write for full particulars, and prices. Satisfaction guarariteed. 


B. MORGAN, Manvfacturer of SPECIALTIES 


9 Bellevue St., Newport, Rhode Island 


FOR MENDING HARNESS 


shoes, tents, awnings, pulley belts, carpets, 
saddles, suit cases, buggy tops, dash boards, 

c or any heavy material. Stewart's 
Automatic Awl is the only 
perfect Sewing Awl. 


STEWART- 
SKINNER CO. 


It takes a wax 
thread, feeds 
from spooland 
does the work of any har- 
ness 4 a it is indis- 26 Hermon Street 
Sent oat te St2 25. Send at once for catalog. Worcester, Mass. 


Toolmakers and Machinists. 
Tool Case witha 

convenient arrangement of different sized 
Growers all felt lined, with a place for eyery 
No need of throwi ving one the 

_ This Case will pay for itself in savi 
tools, time and drayage expense. You need 
one of the many styles shown in our cata- 
fosue which we will mail free. No mechanic 
p-to-date without a de Case. 


Mirs. of Mechanics’ High Grade apn Cases 
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The most important part of a tool kit 


is a PIKE INDIA Oil Stone—the only stone that 

rapidly cuts the hardest tool steel, yet holds z/s shape 
for years w7thout grooving—and 
that positively w7// not glaze if 
properly oiled. It’s one of the 
famous 


PI KE SHARPENING 
STONES 


gubstance natural or artificial cach the best 

arpening purpose. 

PIKE INDIA is made in all shapes 
and sizes—and in coarse, medium and fine grits 
which never vary in their absolute uniformity. 

Other Pike Stones are the famous Pike 
Arkansas, Pike Washita and Pike Crystolon. 

Sold by hardware and tool dealers everywhere, or sent direct 


Guarantee— Your dealer is authorized to replace 
any PIKE STONE that proves defective. 


PIKE MANUFACTURING CO. 101 Main Street, Pike, N. H. 


Pike India Bench Stone, one 
side coarse, the other fine. 
Size, 7 x 2x1; price, $1.00 
Mounted in hard wood, $1.25 


Pike India Kantbreak Knife 
Sharpener, needed in every 
home, hotel and _ butcher 
shop, 35c. 


A Pike Stone Free 


Let us mail you a Pike India 
Vest Pocket stone for pocket 
knives, office use, etc. Merely 
send your dealer’s name and 
4 cents to cover mailing. 
With this we will send ** How 
to Sharpen’’—the most com- 
plete booklet ever written on 
how to put a good edge on 
knives, tools, etc., and how to 
select and care for oilstones. 
Write us today. 


Liveright Gold * Medal Files 
ke your time, energy and money by using Live- 

right Gold ¥ Medal Files. These files 
do the work—cut faster and easier, 
hold their edges longer and 


in every way produce 
the best results. 


In 
Sealed 


Packages 


Made of a ~ 

workmen. Cut under careful s 

proved machinery that gives the effect 

erfectly by a secret chemical process. 

RIGHT GOLD % MEDAL FILE an 
them, write us direct. 


LIVERIGHT BROTHERS, 


(Not in the Trust) 


“The File 
that Files” 


erior grade of crucible steel by 


upervision on the latest im- 
of a hand-cut file. Tempered 


Ask your dealer for the LIVE- 
look for the star, 


If he doesn’t handle 


Philadelphia, Pa. 


Double Claw Hammer 


a7 Be reasonable. It costs three times as much to 
make. You will soon owe this hammer money if 
you use it. You are the one who makes the con- 
tinual profit. It pulls the nail out straight without 
a block. We do not hope to build up our business 
unless we help you to make money. Time is money. 
You perspire less. “Send us one more, 3 more, 11 
more, to put into the hands of our men” proves 
the value of this hammer over all others. 


QW 719 QNE CEILING JOB.” 


Of your desler or fr Wea 
— 21 eas Head Which ? 
WORTH TWICE 315° DOUBLE CLAW HAMMER CO0., Brooklyn, N. Y. 


CLASS 
YOU 


BOTH MEN ARE STARTING TO DRIVE A NAIL 
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“Vulcan” Lathe Dogs 


An analysis of English Lathe accidents 
in 1910, published in Iron Age, Feb. 15, 1912, 
indicated a large percentage of injuries due 
to projecting set screws in the dog. The 
same conditions prevail elsewhere! A “Vul- 
can” Safety Dog overcomes them and assures 


Design affording oy Balance 


Safety to Tool when in the Lathe and 


Maximum Safety to the Operator. 


Strength in excess of severest 


Service mechanical demands, without 


misshaping the tool. 


Price not greater than you cus- 


Saving tomarily pay for tools without the 


qualifications of a “ Vulcan.” 


There’s a life-time of service in “ Vulcan” 
Safety Drop-forged Lathe Dogs and a season- 
able suggestion is, begin it now! . 


Send address for (just out) Catalogue — 
new lines of especial interest to the mechanic. 


Furnished in Four Classes 


Straight Tail 
with One Screw 
Straight Tail 
with Two Screws 


Bent Tail 
with One Screw 


Bent Tail 
with Two Screws 


J. H. WILLIAMS & CO. 
Superior Drop - forgings 
47 Richards Street 
BROOKLYN, N. Y. 


Buy from Your Dealer 


Measuring Tapes 


Standards of efficiency for the 
Amateur and the Expert. The 
big improvement in markings, 
instantaneous readings, saves time and avoids 
error. Send for sample piece of tape and our 
complete catalogue. 


mE pute Co. 


SAGINAW, MICH. 
New York London, Eng. Windsor, Can. 


By setting awork bench like this 


you will be able to do 
most any kind of work 
around the house. The 
bench is 4% ft. long, 22 
inches wide and 32 in- 
ches high, made of hard 
maple, has 2 Patent 
WwW rew Vises, and 
will be shipped you 

at once on receipt of $7: 00 


C. CHRISTIANSEN 


ANUFACTURER 


2219 qual Ave., CHICAGO, ILL. 


WONDERFUL ECHOES—Probably the finest echo 
which the world knows is in_ the cathedral at Pisa, 
where the Leaning Tower is. Sing two notes and there 
is no reverberation; sing three and they are at once 
taken up by the walls of the edifice, swelled, prolonged 
and varied, till they seem as a divine harmony from 
some majestic organ. 

There is a cavern in Finland in which, if you test 
your lungs to the top of their capacity, there will answer 
you such horrible roarings, moanings and mutterings 
that you will be glad to rush out in absolute terror. 

The cutting down of trees in a certain locality on the 
Hudson river spoilt a splendid echo. A word shouted 
there was repeated 42 times.—Brooklyn Eagle. 


For mending harness, shoes, straps, canvas. Sews or 


mends anything; whole repair shop. Automatic 

x natural tension reel, carrying waxed thread, 

Sample pre> Perfect Sewing Awl. Makes lockstiteh. Dia- 

paid. Agents mond point, fully grooved needle protects the 

get busy. Sells thread, exclusive features, always ready. Com- 
on sight. plete with two needles and waxed thread. 


on Ave., Chicago, Ill.,U 8 A. 


SHIP APPROVAL 


ye) Our Hand Power Angle Benders are 
so indispensable for bending rods, 
squares, and flat pieces into all sorts 
of angles that we do not hesitate to 
ship tools for 10 days free trial. Made 
in 3 sizes to cover a wide range of 
work. We also make hand power 
tools for bending eyes, = _ 

shapes, hinges, rings, Write 
for complete descriptive 


WALLACE SUPPLY CO., 124 No. Jefferson St., Chicago; 26 Cortlandt St.. New York City 


© 


a... 


£327 


Portable Cases 


FOR TOOL MAKERS 

AND MACHINISTS 
Twelve styles, felt lined drawers, 
solid brass trimmings, best of ma- 
terial, beautiful finish, lov prices, 
satisfaction guaranteed.” 9s 
booklet of cases built tor service. 


The Pilliod Lunaber Co. 


SWANTON, OHIO 


Please Mention Popular Mechanics 
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When You Buy a Screw-Driver 


for any purpose, and whether a Ratchet, Spiral or Plain Screw-Driver, look for 
the name “YANKEE”—the identification mark of the finest small tools made: 
The famous “Yankee” Tools, embracing many different kinds of wood and 
metal boring tools besides numerous styles of screw-drivers. 


No. 9% CABINET STYLE 


No. 90. Standard Style comes in 14 sizes, with 2- to 30-inch blades. 
No. 95. Cabinet Style, in 11 sizes, 24¢- to 15%-inch blades. 


The best plain screw-drivers that can be made. The same unsurpassable excellence of 
material and workmanship as other “Yankee” Tools. Well-balanced, strong and durable—blade 
and handle being fastened so that they cannot come loose. 


YANKEE” TOOLS take Batter mechanics 


Write for*** Yankee’ Tool Book” (free) illustrating all of the many ingenious “Yankee” ° ° 
Tools and their uses. AUTOMOBILISTS write for *** Yankee’ Tools in the Garage.” North Bros. Mfg. Co., Philadelphia 


The tool illustrated above will be indispensable to the Pattern Maker, Cabinet Maker, or Picture Framer who purchases it. It 
will set brads in places that would be inaccessible without it, and dispenses with*the brad awl and nailset. If, after a fair 
trial, you are not satisfied that you have received your quarter’ 


s 
worth, your money will be promptly returned to you on receipt of tool. Standard Tool Supply Co.,42 W. 15th St., New York City 


Don't Calculate—Let the Slide Rule Do It! 


here seems to be a misunderstanding about what the Slide Rule will accomplish, many think it an instrument, the use of which is 


Bookkeeper Lumber, Land, and other merchants too numerous to mention. 


Pandan 


Floating Slide 


UW Uy 


SLE THAT 
This Slide Rule will multiply, divide, solve proportion, extract the square and cube roots, find the deci- 

mal equivalent of vulgar fractions or “vice versa,”’ calculate interest, percentage. Also the mensuration of 
superficies, and the rule of three. For Engineers, Electricians, Draftsmen, Superintendents, Master Mechanics, 
ete., the rule is indispensable in their work. It is one of the most valuable instruments ever offered to 
mankind. For Electricians it is a complete wire table in itself, calculates the size of a motor to run a pump, 
shows percentage a customer's recording meter is either “slow or fast.” The Richardson Direct Reading Slide 
Rule is specially designed for those who wish to learn its use. Its operation being very simple. You simply sag . 
place the key to the problem wanted in the keyhole (the key is printed in red on slide, see cut) and answer is given direct: such 
4s the Horse Power of Engines, Pumps, Boilers, Belts, Water Falls; size of duct for ventilating; radiation and size grate, and steam 
main required; change gear and pulley problems; areas, circumference and diameter of circles, This Rule is my 1912 type now 
being placed on the market for the first time. Made in two sizes, coat and vest pocket 1lxL\x\ and 5X\xl\x«. No wood in 
their construction, scales white celluloid, printed from engine divided plates in two colors, and washable, secured by an improved 
locking device in an absolutely non-co: ible Aluminum and Monel Metal framing. Durable cardboard case for large rule, and 
neat leather case for vest pocket size. Special case for large rule end-flap and button fastening 25c extra. If ordered now 1 
ve free a copy of my new book The Slide Rule Simplified containing over 70 full size engravings showing just how to set 
he rule with explanation, Price of either rule $2.50. Price of book without rule, paper cover $1.00. Flexible silk cover $1.50. 


GEO. W. RICHARDSON, Consulting Engineer, Ex-Chief Electrician U.S. Navy, 4218 24th Pl., Chicago, U.S.A. 


No. 99 STANDARD STYLE — 
BF CS MG Co — 
THE EXCELSIOR BRAD SET. PRICE 25 CENTS 
rom % AGNE T IZED 
to 34 in. long 
| 
e to Engineers and men. So have | this remark that | completely re-written enlarged 
my instruction book, which shows the actual setting of the rule by 70 full size engravings. each engraving and example is explained 
and “written so you can understand it.” In fact any person who has never seen a Slide Rule, and not a technical person, could not help 
but learn its use. The examples selected and shown by illustrations are those which frequently come up for solution by the Banker, 
5) 
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When other 

pliers won’t 
Starrett 
Expansion Pliers 


Will 


For pulling headless nails, or 
starting a rusted nut, or loosening 
a stubborn bolt, there’s no tool as 
reliable as this. The short ful- 
crum gives a tremendous squeeze. 


Send for catalog No. 19 AP 


The L. S. Starrett Co., 
Athol, Mass. 


Price 
2.00 


42-32 


The Most Powerful 6)" Nipper Made. 
Drop Forged Tool Steel—“ Red Devil” Quality 


No. 542, 6%Inch. 


ERE’S a diagonal side cutting nipper that should be 
in every telephone lineman’s kit. It will cut any- 
thing in the wire line from _the smallest to 40. 

For terminal work it has no equal. Your local dealer can 
supply you with it if you insist on ““RED DEVIL” No. 542, 
If - can’t, send us his name and 75 cents and one sample 
pair only will be sent you postpaid. 


SMITH & HEMENWAY CO., 154 Chambers St., New York 


Over 3,000 different kinds and sizes of tools bear 
the “RED DEVIL” trademark. Do you know them? 


A Hack Saw That 
Anyone Can Use 
Star Hack Saw Frames are light 
and easily handled, yet strong and 
durable. The reinforced centre gives 
strength where most needed. 


STAR HACK SAW FRAME No. 10 


WHEN USED WITH 


STAR HACK SAW BLADES 

is a tool of real efficiency. The frame is adjustable—holds blades 
6 to 12 inches long. Star Hack Saw Blades cut clean, easy and quick 
and last long. Experienced mechanics have used them for twenty-five years, 
The price of Star Hack Saw Frame No. 10 is $1.00. Star Blades, 12 
inches in length, cost 50 cents per dozen. Look for the ( #) Star, 


MILLERS FALLS CO., 28 Warren St., NEW YORK CHY 


“*TOOL PRACTICE 


—an instructive 


booklet—sent 
FREE 


NEW IMPROVEMENTS NOW MAKE 


The American Combined Level and Grade Finder 
Most Practical, Durable and Convenient Instrument Made 


At one glance you can get the true slant on any line or grade either in degrees, inches or percentage, orall at 
the same time, and will at once give the exact distance needed to plumb up toa true !evel. The additional 
spirit level glass now placed in middle of instrument with points on dial will give 3 grades for leveling. The 
longitudinal recess shown in cut is well worth the low price of the instrument. Write AT ONCE for circular 


and Testimonials. Special Introductory Price given to 
First Applicants with privilege of taking Agency. Address EDWARD HELB, Mfr., Box 75, RAILROAD, PENNA. 


A NEW AND PRacTicat TOOL JusT PERFECTED 


will also drill oval, rectangular and halfround holes. 

Made of the best steel in 4. I. 4 Land 1° sizes for $1,00 per Set 
metal or wood; will last a lifetime. jal or f Sent prepaid on 
Sizes made to order. To jrentize PRICE onty receipt of amount 


FREDERICK STOLLE, FacToRY AGENT AGENTS 
1268 MISSION ST., SAN FRANCISCO. CAL Gt’ BuSsY 


When you want anything and don’t know where to find it— 
write Bureau of Information, Popular Mechanics, Chicago 


Die Woche, one of the most widely circulated of Ger- 
man magazines, publishes some figures which explain 
how it is that German toys can be sold in America so 
much more cheaply than similar articles made here. For 
example: 

Makers of toy guns are paid less than 5 cents an hour. 

Women who paint lead soldiers make about $1.20 a 


Buy Auto Tool Kits, Farmer’s 


Tool Kits,Chain Pipe Wrenches, N 
Pliers and Combination Fence 


Tools under the name 


Bits, carefully made from 


“OHIO EXTRA” AUGER BITS are High Grade Single Twist 


specially selected auger bit steel. 
Rapid and Easy Cutting and Perfect Clearing Bits on the 
market today and are fully warranted. 


“OHIO” CHISELS, PLANES, ETC. 


They are the Most 


All “Ohio” Tools are made with the same painstaking care that has 
built up our present reputation for making only high grade tools. 
We use in our Edge Tools high grade steel, treated and 
tempered by the most improved process, which 
insures Uniformity and Correctness of Temper, and 
a Keen, Tough and Lasting Cutting Edge. If you 
appreciate Good Tools it will pay you to insist on 
having “Ohio” Tools from your Dealer. 

Write for our free Catalogue of 

High Grade Tools and Benches 


OHIO TOOL CO. corumsus.omo 


(DEPT. 3) 
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We make 
over 200 
styles of 


Micrometer Calipers 


Measuring all sizes from ™% to 
24 inches, reading to thousandths 
and ten-thousandths of an inch; 
and to hundredths of a millimetre. 
These calipers are par- 
ticularly adapted to the 
machinist, electrician, 
paper manufacturer, 
sheet metal worker, and 
many others. 

This catalogue free for 
the asking, aside from 
listing our entire line, 
contains much valuable 
information. 


Brown & Sharpe 
Mig. Co. 


PROVIDENCE, R.L.,U. S. A. 


nee, RLUSA- 


= 


week, and supply their own brushes, colors and light. 
A carpenter who makes dolls’ furniture earns from 
to $38 a week, according to his skill 


RAND 
SEWING MACHINE 
LOCK-STITCH AwL 


Awl sews shoes, harness, rugs. canvas. Sews 


Lockstiten Lockstitch 
like sewing machine. 65c post'd; 2 for $1, $4.50 doz. Free thread. 
Nostamps. W. H. STEPHENS AWL MFG. 901 A. Cardinal, St. Louis, Mo. 


A Wing Piano or Player 


Piano abscutey FREE 


E, the manufacturers of Wing Pianos for 44 

years, will send you a genuine Wing Piano, 
or Wing Player Piano, tested and guaranteed by 
us, without one penny from you. We will ship 
the piano free with all freight paid in advance 
by us. You are not out one cent in money or 
trouble. This offer is backed by a forty-year guarantee by 
the manufacturer. This of‘er places you in the very same 
Position as if youwere adealer. You buy at exactly the 
same price as the dealer pays. You do business direct with 
the factory that has sent out more than 42,000 pianos, 


Did You Ever Have a Piano In Your Home? 
If m not, haven't t you that you did 
have one? The delights of sitting down before a splendid 
instrument—the supreme pleasure it gives—is known only 
to those possessing a good piano, Your opportunity is 
here now. You may have a piano in your home any time 
you wantit. You may use it for 


GASOLINE SOLDERING IRON BLOW TORCH 


Works any position all weather 
any place. Our booklet free. 


EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 


AGENTS COIN MONEY 
Selling Golden Rule Cutlery 


Handle Pocket Knives 
azors with name and 
address, photo, lodge emblems, 
etc., on handle. knife 
guaranteed. Full line of razors, 
Quick and cutlery specialties. 
9 sales. Big profit. NE 
ve territory. rite today ; Unnecessary. We 
for terms and catalogue. FF" Teach You How. 
Golden Rule Cutlery Co., 552 W. Lake St., Dept. 183, Chicago, Ill. 


to try in your o— 15 days, FREE! REE’ 


Incandescent Candie 
Gives ae light 


Wide-awake 
Agents Every- 
where. Experience 


Power. 
than gas,electricity, acetelyne or 15 lamps 
™ at one-tenth the cost. Unequaled for fine sewing or 
reading. Burns common gasoline. Absolutely safe. 


cosTs1 CENT PER NIGHT 


years. No wick. No chimney. 
or. “A 
perfect light for ev Take advantage of 


rpose, 
our day FREE FACTORY PRICE. 
SUNSHINE LAMP CO 


4 weeks positively without ex- 
pense to you. After the 4 weeks’ 
free trial are up make your deci- 
sion. Either keep the piano or 
send it back, just as you choose. 
If for any reason—any reason 
whatsoever—y ou desire to rete urn 
the piano you are at libe: 

Then we will pay the freight back t to 


If you have an old or- 
n or piano we will 


mation te if ng about it. 


our factory. You are not out one cent. 
You have had the use of a Wing P bad for four weeks, Send the 
free coupon for our big piano ling all about this great offer. 


Send Free Coupo nNOW FREE Coupon 


For the ** Book of ae te Information 
About Pianos.’”” Positively FREE. it WING, & SON 
is the biggest Piano book ever published 
—156 pages. It tells you how to judge # Dept. 119X Wing Bide. 
apiano, It contains ten tests to apply . ~~. Ave. and 13th Street 
toevery piano. You will know absolute- EW YORK CITY 
ly whether that piano is a good piano Pe With the on- 
4 not. This book is invaluable e to F derstanding that I om not 
nybody who intends to 4 apiano g buying you 
nowor inthe future. With this book send me Book at 
we send free, prepaid, our hand- Complete i fa, About 
some art cata showing our Pianos,’ show- 
many pine styles ing new designs, and your free 
colors, The New York World shipment offer on the Wing Piano. 
says: A book of educational obligation on me whatever, 
interest = every one 


th Ave. & 13th St. 
NEW YORK CITY 


126 Factory Bidg.. Kansas City, Mo. 
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(jOODYEAR 
The Goodyear Tire & Rubber Co. 


Pioneer Balloon Makers 
of America 


An opportunity for you to now enter the big profitable field of 
ballooning for racing, exhibition, or advertising purposes with the 


an-made balloon—a Goodye ar. We d them complete 

or all purposes—start with raw material, end with finished H . 

product even to fitting up with engines and parts. We guarantee Cycling or Motorcycling—be care free! In- 
our construction and quality equal to anything in the world, sure the safety of others as well as yourself, 


Prompt deliveries—reliable quality and money saved, is the value 
of Goodyear Balloon service. 


Rubberized Aeroplane Fabric Equip your machine with a 


The only weather-proof fabric. Hence most durable—safest. 
It neither rots, mildews nor weakens. It won't shrink nor stretch, 
pull the planes out of line nor flap and cut down speed, The 

rocess which impregnates the cloth with rubber, makes the 


abric impervious to varying degrees of heat, cold or moisture. 


sed by all leading air-men and manufacturers. It increases the pleasures of the road, be- 
Aeroplane Tires—Springs cause it means Confidence, Reliability and 

uilt like the Goodyear No-Rim-Cut_ Auto Tire: It binds the rim pair 
in a grip that holds in spite of landing wrenc shee—prevents loss ny bicycle agent or re shop can fit the 
— snfary. Made of special fabric of unequalled resiliency and Corbin Brake to the hub of your machine. 
strength 

make. of on See and Insist on CORBIN. 

machines. ith or without leather treads. e also make a fu 
line of springs, including the Bleriot Type Rubber Shock Absorber Write for free, illustrated catalog, 
of which we are the sole Manufacturers in America. describing all models. 


Write us before doing anything definite 


THE CORBIN SCREW CORPORATION 
The Goodyear Tire & Rubber Company Division of the American Hardware Corporation 


Akron, Ohio Licensed Coaster Brake Manufacturers 
Branches and Agencies in 103 Principal Cities 204 High Street New Britain, Conn, 


GIRLS AS FARMERS—In the southwest part of 
« Kingman county, in Kansas, there lives a German 
1C Cc es ; farmer, who has been in ill health the past year. The 

- family consists mostly of girls. Hired help has been 

hard to get the past season, and the father not being 

able to attend to farm work, the girls concluded to 

take matters into their own hands, and as soon as the 

eldest daughter’s term of school had closed she went 
home and put in seventy acres of corn. 

As soon as the two other girls were home from high 

assisted in cultivating the 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 


50% Off | 


\ Factory Price until we close a retail dealer school they turned in and 


in your community. When retail dealer i in 
your community takes hold of “America” 
line this offer —— ceases. Order AT ONCE and save HALF. 


Famous “America” Wheels 


Not “cheap” mail-order wheels. Not sold in a “cheap” mail- 
order way. Only wheel with i: —- Frame, giving double 


specialists, makers of 90% of the automo- 


strength, and Hygienia grin taking up ons’ shock. P A 
Comes complete. GUA EED TEN N WEA f S (twice bile lamps used on the high grade cars of 
the guaranty of any Protection America. Catalog shows many styles 


Wore tion from accidents. Satisfaction or money back. 
rite for FREE Lllustrated Catalog. 

AMERICA CYCLE MFG. CO. 
Dept. 1067, 1108 South Michigan Boulevard, CHICAGO, ILL. 


— gas, oil and electric. Write for it today. 
BADGER BRASS MF6G. CO. 
Kenosha, Wis. New York City, N. Y. 


10 DAYS FREE TRIAL een: 


repaid, to ony. place inthe without a cent deposit advance, and allow 
th he from the day you receive it. If it does not suit you in every way and is not all or more then we 
claim for it and a better bicycle m you can get anywhere else regardless of price, or if for an 
reason pawn 9 oes you do - wish to keepit, ship it back to us at our expense for freight a 
not be out one cen 
Low | FACTORY PRICES We sell the highest grade bicycles direct from factory to rider at 
lower prices than any other house. We save you $10 to $25 middle- 
men’s profit on every bicycle. Highest grade models with Puncture-Proof tires, Imported Roller 
chains, pedals, etc., at pry no on than cheap mail order bicycles; also reliable medium 
} grade models at unheard of low 
} RIDER AGENTS WANTED re each town and district to ride and exhibit a sample rora “Ranger” Bicycle 
furnished by us. You will be astonished at the wonder/ui/y low Prices 
and the liberal propositions and special offer we will give on the first 1912 sample going to your town. Write at once 
for our special offer. DO NOT BUY a bicycle ora pair of tires from anyone at any price until you receive our se ple 
by 


and learn our low prices and liberal terms, BICYCLE DEALERS, you can sell our bicycles under your own name 
s Comte our prices. Orders filled the day received. SECOND HAND BICYCLES—a limited = taken ip 
Chicago retail stores will be closed out at once, at $3 to $8 each. Descriptive bargain list mailed 
TIRES , COASTER- BRAKE rear wheels,inner tubes, lamps, cyclometers, parts, repairs and aocmmbinn in the bicycle 
line at thalt usual prices. B00 NOT WAIT, but write today for our a Sieg. 
iNlustrated and containing a great fund of interesting matter and useful information. It only costs a postal to get everyt 


MEAD CYCLE CO. Dept. 0103, CHICAGO, icc. 
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Tires 
Last Longer 


You will find your tires just as good as 
new after months of the hardest wear — 
never causing any trouble — never costing 
a cent for repairs — if you treat them with 


NEVERLEAK 


Tire Fluid 


It is injected through the valve- 
stem and flows around inside the 
tires thoroughly coating the in- 
ner surface and remaining in a 
liquid form ready to heal all 
leaks and punctures the instant 
made. It is a preservative of 
both rubber and fabricand makes 
tires last much longer than they 
otherwise would. It is put up in 

tubes with thread ends that fit the 
valve-stem and is easily injected. 
Treat your tires now and prevent 
unnecessary trouble and expense. 


Used by Tire Repairers 
Everywhere 


If you can’t find it, send us the name of your 
bicycle repair-man or dealer in bicycle supplies. 


BUFFALO SPECIALTY COMPANY 
BUFFALO, N. Y. 


corn crop and the multifarious duties on the farm, re- 
ceiving no assistance from a man during the entire sea- 
son.—Philadelphia Inquirer. 
It requires 190 years to grow a 13-ft. cedar pole for 
telegraph purposes.—Detroit Free Press. 


Convert Your Bicycle into a 
Motor-Cyele Also Marine 


and Stationary Motors and Finished Castings. 
Stamp for catalog. STEFFEY MFG, C ot 
Girard Ave. and 30th St., PHILADELPHIA, 


Peerless Motorcycle 


With Free Engine Idler and 
Bose 


and those qt Qualities 
80 low cost of 
maintainanc 

5 MILES FOR ONE CENT 
Agents Wanted——Liberal Discounts 


PEERLESS MOTORCYCLE C0., 179 Hentngion Ave., BOSTON, MASS. 


1000 guaranteed articles for the 
motorcycle owner at rock bottom 
prices. 

A hundred new imported articles 
you should know about. 

For 4c postage, catalog will 
be mailed to 
you. 

Write 


137 


ERE’ S the greatest 
improvement in motor- 
cycle construction—the 7hzem 
Two-speed Hub, Turn of crank 
starts motor. A slight pressure on 
the low-gear pedal and you're off, 
steadily as an ayto. Another pres- 


sure, and you are on high gear. 
Every variation of speed at your command. 
You can stop in congested traffic, in deep 
sand, or in the middle of steepest hills and 
restart without dismounting or pedalling. 


The first and only proven 


Two-speed Motorcycle 


Nine years of grueling road service has proved 
the success of the Thiem Two-speed Hub. In 
use on 90% of European motorcycles for 
years. No other American machine has it. 
This advantage with many other exclusive 
features put the Thiem years in the lead. 
Duplex Three-way Carburetor permits 25% 
saving of gasoline—handle bar control enables 
you to keep your hands on handle bar at all 
times—patented Cushion Spring Seat and Forks 
absorb all jars and shocks. The most noise- 
less, most comfortable and cleanest of Motor- 
cycles. Let us prove the truth of these 
strong statements. 


WRITE FOR CATALOG 


which describes many exclu- 
sive improvements. Prices $145 
to $235. 25% lower than others, 


JOERNS-THIEM 
MOTOR CO. 

E. W. KELLER, Sales Monger. 
331 Am. Nat'l Bk. Bidg. 

ST. PAUL, MINN. 


We have some 
open territory and 
an exceptionally 
strong proposition 
for a few high-class 
men to act as our 
Sales Representa- 
tives. 
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TheA.B.C. 
Engine Driven 
Tire Pump 


The A. B. C. way is 
the right way to in. 

flate your tires and 
they can be kept 
always at the right 
pressure. Send us 
the make, model and 
year of your car and 
we will tell you more 
about it. 

ARTIZAN BRASS C0. 
226 North Jefferson St. 

CHICAGO 


Send for Booklet 


with full instructions, simple draw- After you have satisfied yourself that the 


ings, diagrams, cuts made from pho- MoToR CYCLE 
tographs, and all sizes givenso \ fias no superior 
any boy can own for all-round use 


automobile e Consider the Price $465 


f 
with Imported Magneto 


ices 

4 Catalogs FREE 
today. | MOTOR CYCLE 


BICYCLE 


CAT. 26 
THE POPE 


he y 479 Capitol Ave. 
Hartford, 


Conn,,U.8.A 
riginal M re) Bob 35 YEARS BUILDING HIGHEST GRADE MECHANICAL VEHICLES | 
is now a first class automobile, within the reach CABS AS STUDIOS—One day as a distinguished 
of eve live wide awake boy of twelve years and American artist was proceeding up the Champs Elysees 
over. nd twenty cents for booklet today and be his attention was attracted by a cab with the green blind 
one of the first in your town. Special inducements. down. This indicated that some one was paying two 
frances an hour for the privilege of remaining stationary 
DEPARTMENT A as long as he might choose to do so. In a little while 
NIAGARA MOTOR BOB co up went the curtain and there appeared the head of 
the artist. At the Frenchman’s the 
other put his head into the miniature studio to see 
NIAGARA FALLS, N. Y. 3eraud’s latest picture. His canvas was perched upon 
-R-E-A-M 

$40 Motorcycle The only real Motorcycle exhaust Whistle, it 

We have the largest line of S-C-R-E-A-M-S, loud and long, when and where 

new and used Motorcyles in you want it to S-C-R-E-A-M. Easy to attach, easier 

the country at the lowest to operate, nothing to get out of whack, always on 

the job, neat, compact, and durable. Sent 

partment ond are in position to furnish repairs for any 

machine. Send us your machine to be overhauled. We mailing. send order ai M "1 
pay cash for second hand motorcycles. Send for Catalog. S-C-R-E-A-M to fit your Motorcycle, 
HARRY R. GEER CO.., 888 McLaran Ave., ST. LOUIS, MO. Ml Scream Sates Co., 187 Columbus Ave., Boston, Mass. 


PeeARCH-LIGHT 


BICYCLE LAMP... 


Burns Gas— Makes Own Gas 
Will not jar out. Throws a clear, brilliant light. Has 


universal bracket, Adjusted to any angle. Hand- Pol aaa 

somely nickel-plated. Built on the right design. Pumps for bicycles 

— motorcycles 
Write for booklet or ask your dealer—just 
Send for our pump catalog. You may 

what you need for your wheel. want a new pump for your wheel. 
BRIDGEPORT BRASS COMPANY, 
P. O. Station K. BRIDGEPORT, CONN. 


| 
POPE QUALITY HAS NEVER BEEN QUESTIONED 
the 
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| at 
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=>) 
\ 
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m 
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a rtunity_to secure it at our wholesale agents’ 
. special No other such value ever offered. Spring 
L rame; flat belt and idler; silent, safe, powerful, ball-bearin 


free engine; perfectly balanced fly wheel; _ teste 


riinders: all parts finest materials; handsome, durable HE genuine and famous Arrow 
enamel, with red panelling. , 
AMERICAN Motorcyctes four and one-half horse power, 
and Bicycles 1912 model, with the great 
the Aviation Type motor. The motor 
thet com that h de thi hine 25 
tnd do, back them with thes, extraordinary at has made this machine Zo per 
attcheap construction. My ‘method costs cent faster with 50 per cent less strain 
me more — but | sell direct to you, cut out ° ’ 
ail’ middlemen, and ‘beat ail, other prices. give and gasoline consumption. Agents terms on 
Bicycle is only $18.85 to the first man who buys this big Introductory Offer. Same credit 
itin each locality. American Motorcycle, only 
$139.65. Take this opportunity to get your ma- dealers get. We want 
and pt Ca good riders every place 
Dealers’ Credit to | AT ONCE. Ride the 
You if You Write pay 
ing a e rate oO 
Provident Quick only $12.50 per month, 
American Motor Cycle This offer is to quickly | Onl 100 down and 
| 106 American Bldg. Chicago tace Asrowe in every $1250 per month for 
ocality. Je give the 
| the seat in front, his color box beside him, and with = — — we = months—$225 in all 
= the curtain down on one side to keep out the reflections pe 4 oi ea = = or the absolutely per- 
d and to screen himself from the prying eyes of passers-by, baa ee piney aa fect Arrow. 
s he could paint at ease, through the opposite window, a time to pay Phe = Ph 
d view of the avenue, as a background to a group of fig- Send for free catalog Send the coupon to- 
r ures. Who originated this idea it is hard to say, but today—Now—Don’t wait 
y for years, it appears, since pictures of modern Paris r day for our Big offer. 
le have been so popular, it has been employed by many 
if artists. ——-N. Y. Evening Mail. 
|| THE 1912 MODEL ARROW 
Count the Indians on the Road! 
. SEND FOR FREE CATALOG 


With the new Aviation Type Motor—speed, 
THE HENDEE MANUFACTURING CO. 371 Sts $i:... 60 miles per hour. Latest style Messinger 

Makers of the Indian Motocycle. ‘ compound spring saddle—seamless tubing 
frame—grip control—double truss fork—Bosch 


high tension magneto with special control—positive 
force feed—triple expansion exhaust chamber—mineral 


tanned flat belt—free engine—most splendid finish—a 


MOTORCYCLE Send the Free Coupon 


“ — ~ Just your name and address on the free coupon and 
; J mail it to us today. We will send you at once full details 
of this big Arrow Motor Cycle offer. Remember, we 
want gi riders everywhere and for a limited time we 
allow the dealers’ credit and easy terms to all buyers of,¢ 


at asmall cost, by using our 
attachable outfit. Fits any 
Bicycle. Easily attached. 
No special tools required. & 


“300 Miles for 40 Cents” 


the Arrow. Send Coupon at once. 


Arrow Motor Co. couron 


o* 


California Ave. and ** ARROW MOTOR CO. 
. M. Harmison, of Iowa, writes : 19th Street .o*”" Calernia Ave. and 19th St. 
“Certainly cheapest and best running Pd Dept. 119X 
J Writ 2 CHICAGO Pos You may send me your free Arrow 
FREE BOOK biped y fully ILL. Catalog. Iam under no obligations 
describing the SHAW Bicycle Motor Attach- a 
ment. Motorcycles all makes, new and a 
2 
Shaw Manufacturing Co. Pa 
Dept. 6 Galesburg, Kansas ** ADDRESS .... 
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BUYS THIS MOTOR CYCLE 


- 


A MONTH THIS: 
SUMMER WITH 
THIS MACHINE | 


“I made $1500 first month in Louisiana 
with this same machine ”— H. W. Eakins. 


A wonderful money maker — moderate investment required. 
Almost four cents profit on every nickel. It makes Popcorn 
Crispettes—a new, tempting, tasty, delicious confection. Nothing like 
them ever sold before. People eat and eat and eat them because of the 
alluring taste. Children buy eagerly. Adults like them just as well. 
Even the old folks want them. New, secret process, known only to pur- 
chasers of my machine makes successful competition impossible. If you 
follow instructions you should make $500 a month this summer dead easy; 
more than that if you hustle. Why shouldn’t you do as well as Mr. Eakins? 
Fascinating, easy employment. Anybody can make Crispettes. You can clean 
up big profits at 


Fairs, Parks, Resorts, Circuses, Carnivals, 


Amusement Pavilions ; on street corners, in windows, small stores, etc. 
Think of the crowds that will pass by. Thinkof the weeksand have cleared about -’? Can 
money spent for confections, Think how freely you beat it. Making money isn’t nearly as hard 
pleasure seekers spend money. It just rolls in like asitseems. Half of success is in making the start 
water. Get yourshare. It's a great business. Some- Drop me a postal for my complete story and the words 
thing doing all the ae. t € — box jingling all Lod of other men whoare making money with my machine. 

ong. nce a Crispette eater always one—every custo- w 

mer is steady and makes dozens more. Listen to this You never read anything like it. You as why a 
letter from Penn. “For week, Crispette sales make money with this machine. Anyway investigate. 
were 6,445 rolls. This week will be better.” Then Look into the proposition—see what there is in it for 
this from Michigan. “Have run machine for aboutfour you. A postal brings the whole story. Write it now. 


W. Z. LONG 5 538 High Street - SPRINGFIELD, OHIO 


This machine built my bi 
business Springfield. f 
stand ready to help other 
men to make 3;.men 
who have business 
hopes; who are anx- 
ious to make lots 
of money. 


Z. LonG. 


SPONGES FOR FUNERALS—Persians consider 
that tears shed at funerals effect great cures. If you 
attend a Persian funeral they hand vou at the door a 
small, fine sponge. 

By means of these sponges all the mourners’ tears are 
collected and preserved in tiny vases of crystal. They 
are used afterward as medicine, for they are thought to 
have wonderful healing powers. During the service 
each mourner keeps his sponge ready, and every tear 
that wells into his eye is sopped up before it has a 
chance to escape. 

The undertaker tiptoes politely about and _ extends 
tentatively the crystal vase, and ttrose who have any- 
thing to add to its contents squeeze their sponges 
solemnly therein.—Toronto Globe. 


Remington Arms—Union Metallic Cartridge Co. 


Arms and Ammunition 
299 Broadway, New York 


Auto Comfort on 
T'wo Wheels 


RING NOWERKEL 


This s remarkable easy-riding 
qualities are due to the fact that it is the only 
one with a Spring Frame and Spring Fork. 

All jars and jolts are done away with, making it 
the “ world’s most comfortable motorcycle.” Ball- 
bearing, flexible motor, most powerful of its size 
made. Economical, reliable, built for service. Un- 
equalled for hill climbing and touring. All models 

equipped with Free Engine Clutch. 
Send for Free Motorcycle Book. 
THE MIAMI CYCLE & MFG. CO. 
- 350-370 Hanover St., MIDDLETOWN, 0. 


HALL’'S AUTOMATIC WHISTLE 
For MOTORCYCLES and BICYCLES 


Hall's Automatic Motorcycle and Bicycle whistle works 
easier, looks better, sounds clearer and 1s cheaper than a 
bell. Sent direct to your address, transportation charges 
paid, for $1.00. This latest device in motorcycle signals is 
made of steel and brass, handsomely nickle-plated and 
polished$§. Full directions for atta: hing enclosed with each 
whistle. Guaranteed to be perfect in every respect or 
money refunded. Send us your order today. 


No more pedaling. No pushing up hills. 
Easy starting, yaunnine, riding. You can 
go anywhere on the luxurious 


eds. Free moter, Throttle 

. RITE FOR LITER 
NEW ERA AU TOOYCL E CO., 10 Second St. “9 
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140 POPULAR MECHANICS ADVERTISING SECTION | 
| by 4 ik <= { 
Id 
/ Ag 
\ M 
th 
Yo 
th 
ot 
cit 
fo 
to 
VIIA 
= 
| New Era Auto Cycle 
ee 


eon 


Turn your time into money — new, irre- 
sistable machine— now selling like wildfire. 
People amazed — delighted —all buy. Every 
Man and Woman has this opportunity — all 
or spare time — we will help you start and 
show you how to make big money every 
week, easily an sure. “ Most liberal policy 
of co-operation — you cannot fail. 
EXPERIFNCE NOT NECESSARY 

Agents are delighted —simply coining 
money. Listen: Miss Maxted, Ohio, sold 
nine machines first day, profit $18.00. Reed, 
Idaho, sells seven to ten every day himself, also has big force of Sub- 
Agents, telegraphs for more machines. Lord, a., took three orders first 
Lour, profit $9.00. Howard, Ohio, made $336.00 inthree weeks. Needham, 
Mass., ‘no trouble to take orders, sold four this morning."’ Just think ofall 
thismoney. Mumler, Va., averaging nine sales aday. Every Agent says, 
“ best article lever handled.” Write today without fail—you can make 


$50 to $75 WEEKLY D UP 


You can control territory, collect money, appoint Agents and accept orders 
on the Queen Massage Machine forhome use. First practical, low-priced 
machine for this purpose. All machines cost 
$25.00 and up, this machine so low in price 
thatevery Woman will buy. No expense 
other than the first cost. “Run by running 
water anywhere.”’ Made of genuine alum- 
inum—splendid package—sells on sight. 
Every machine guaranteed. Women ex- 
cited— machine removes wrinkles, blackheads, 
sallow complexions, fills up hollows in the face, 
neck and body, Letter than hand massage. Fine 
for body massage. Men enjoy the machine after 
shaving. Barbers all say ** best machine for ff 
us.” No experience required to operate | 
anyone can use it. You can control territory 
exclusively and make big money  Investi- 
gate without fail. Send no money but write 
today sure, so you will not be too late to 
get your territory. 


QUEEN MFG. CO. 1129 Nasby Bldg, Toledo, Ohio 


The New York State Department of Agriculture is 
preparing to renew its offer of furnishing laborers to 
farmers, or at least to act as a medium for securing 
farm employment for persons desiring it. Last year the 
Department furnished 5,000 laborers of this sort to New 
York farmers, the latter being required to pay the ex- 
penses of transportation for all laborers so supplied. 


HERE YOU ARE 
Sharpen Your Own Razor or Safety Blades with Our 


AUTOMATIC RAZOR SHARPENER 


EASY, ACCURATE, GUARANTEED 
AUBURN SUPPLY CO., Dept. D, 7746 Peoria St., CHICAGO 


A Sure-—Big 
Money Maker 


Pound of sugar makes 30 five cent packages 
delicious candy — sells like wildfire — eighth 
season — thousands used —original investment 
returned many times over first season— 


Empire Candy Floss 
Machine 


making sure big profits everywhere. POP-CORN 
ry ANUT ROASTER—ICE CREAM CONE MACH 

yet catalog O. HOME ICE PLANT—sure win 
Catalog 100 tells about it. Agents Preposition Extraordinary 


STEVENS MANUFACTURING AND SUPPLY CO. 


Makers and Distributors Stevens’ Pocket Lighter, Non- 
Leaking Tire Valve— Full Line Auto Accessories. 


Dept. R—1225 Wabash Ave., CHICAGO, ILL. 


ADVERTISING SECTION 
One Minute Post Cards— 
One Minute Profits— 

One Minute to Investigate 
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6-Lb. 
Portable 

Post Card 
Gallery 


$5800 Profit 
IN THREE MONTHS 


says: “Made $16.70 


That is what Lopez 
Diego earned over 
and above all hotel 
bills, railroad fares, 
and other expenses 
while traveling in 
Mexico. Brow ning of Miss., 
in two hours.” jilliam Baker says: “ Made vg 
in 6 hours. It’s the thing the people want.”” J. N 
Weidow writes “I made $10 in only one and one- Chall 
hours work.”” Hundreds of similar letters and reports 
tell the records of quick, big, easy profits with the 


“Mandel” Photo Post Card Machine 


A new business of tremendous, immediate and unlim- 
ited money-making possibilities. No experience 
required —no canvassing — no waiting on deliveries to 
collect profits. Pleasant, healthful, vitalizing, out-door 
work —all or spare time—traveling or at home. Won- 
derful, new photographic discovery —a new scientific 
process — excites interest, arrests attention, compels 
immediate orders from every onlooker. Big, quick, 
clean profits at private homes, parties, picnics, on the 
street, in the country, in small towns, in great cities, 
at fairs, carnivals, conventions, jollifications, insti- 
tutes, reunions, etc., etc.— 
Photos Direct on Post Cards— 
No Plates—No Films 

A wonderful machine that takes, finishes and delivers 
three —_ photo post cards per minute RIGHT ON 
THE S$ where you take them. No rent to pay— 
no + ++ to divide with anyone. A cash business of 
pleasure and a great volume of profit. Machine is 
everything in one—a complete 


6-Lb. Portable Post Card Gallery 
500% Profit and no Expense. A chance to travel and 
see the world — make your expenses and a lot of money 
besides. A new high-class business, representing the 
opportunity of a lifetime—a chance for any man, 
young or old, without experience or large capital to 
own and control a splendid, permanent high grade 
business, earning from $2000 to $5000 a year profit. 
Within one week from today, you can, if you will, own 
such : business and be making that much money over 
and above all expenses. Write today for complete 
FREE INFORMA’ TION. 

$26 is the Total Investment Required to Start 

This Big Paying Business of Your Own 

Sale of supplies that come to you with Outfit practically 
gives vou back entire investment—and you have the busi- 
ness clear and fully established. You begin making money 


the same day your outfit arrives. Immediate sales—imme- 
diate protits, WRITE RIGHT NOW. Complete information FREE. 


ADDRESS EITHER OFFICE 


THE CHICAGO FERROTYPE COMPANY 


252 Ferrotype Bidg., OR Bont =, Public Bank Bidg., 
CHICAGO, ILL. W YORK CITY., N. Y. 
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GUARANTEED 25 YEARS 


We want to Send You 
this Magnificent 16 size, Thin 
| Model 17-Jewel Elgin, fully Ad- 
justed to Temperature, Isochro- 
nism and Three Positions, Com- 
with fine Double StrataGold 
Case, Guaranteed 25 Years on 


30 Days Free Trial 


And if y< if you ‘don’t say t say this is the is the biggest Ele Elgin Watch == Guaranteed 
STEVE HARRIS, Pres. bargain you ever saw, send it back at our expense. If you wish to keep For 25 YEARS 
Says :—Before you buy| it, the way is easy. Pay us only $3.00, and the rest in similar amounts each month. No interest 
any Watch I want you to} —no security—just common honesty among men. We want you to see for yourself that this fine 


see this Thin-Model 
; oe. = ies Tee roe Elgin is better than other Watches costing twice or three times as much. 


of toe] for Our Free Cotes Tare and we 
OUR NEW FREE WATCH AND DIAMOND BOOK, also our book . Bune” or all about 


bom snd HARRIS-GOAR CO. “Dept. 458, KANSAS CITY, MO. 


he House That Sells More Elgin Watches Than Any Other Firm in the World 


BIG MONEY MADE 


Operating Our Amusements 
at Parks, Fairs, Carnivals, etc. 


AGENTS prorirs 


Noburn Alumi Kettle Bott 
makes it impossible to burn meats, truits and 
vegetables. Made of pure aluminum. Fits 


inside any kettle. Raised buttons prevent con- 

Small Investment—Anyone can be successful ptice event 
“ day. This is the best household article you 
We make those funny “Laughing Mirror’’ Shows, and can handle. Every woman buvs two or four. 


have perfected a new kind of mir- 
ror, made of metal, that has re- 
duced the cost of this popular 
attraction 75%. Fortunes have 
been made with the ** Laugh- 
ing Mirror’’ Shows in the 
larger cities. Just as much 


Samples (2 sizes) prepaid for 25c. Particulars 
FREE. Act on this. 

THE GIER & DAIL MFG. CO. 
Dept. “G”, Lansing, Mich. 


PASSING OF BILLIONS—If you were a:ked the 


chance to make money in the 


smaller places, and on a much j distance from San Francisco to London you would not 
We ma say so many inches, but would give it in miles. If 
ne rican Dip’’ and the trick stairway tha’ 
eke asked the distance from the earth to the sun the answer 
new style Maul Striking Machine; a Baseball Poker would be in millions of miles. If asked the distance to 
Game; Moving Water Fish Ponds,and other money- the nearest star, the answer would not ke in millions or 
getters. Catalog Free. billions, but in trillions of miles. Even this reply 


M would be too long. Twenty-five million million miles 
J. Naughton Amusement Co. (twenty-five trillion) are to many words so it is short- 


Mayer Bldg., Peoria, Ill. ened to light-years. The yardstick for space is not 


PRINT YOUR OWN | [AMATITE ROOFING 


ards, circulars, books, newspaper. Press, $5, 
laren r $18, Rotary 860. Save money. Big profit 
——- for others. All easy rules sent. ‘rite Mineral surfaced. Needs no painting. Send for free sample. 


‘factory for pre atalog, TYPE, or, & Shi 
THE PRESS CO. Meriden, BARRETT MANUFACTURING CO.. New York. Chicags 


MAKE MONEY HER HERE 9 cao DEAD ONES. AWAKE ! io: the NEW WAV 
N THIS NEW INVENTION ! 
THE 20th CENTURY WONDER 
Get started in an honest, Goan, business. Sold 
ack guarantee 
World’s magical gift by this new invention. The BLACKSTONE! 
WATER POWER VACUUM MA SSAGE MACHINE forthe home. No cost to) 
rate. Lasts life-time. Price within reach of all. _No competition. New field. 
ew business. That’s why it’s easy. Removes blackheads, wrinkles, rounds out 
| any = of the face or body and brings back Nature’s beauty. Endorsed by lead. 
|ing doctors and masseurs. Listen: Parker, Okla., say 8, ‘8 orders first day.’ 7p 
' Margwarth, Arms writes. “Iam making $19.00 per ” day. ” Shea, “First order 
22, second 36, third 72, |Schermerhorn Ia., orders eight dozen machines first | 
month, Shaffer, Va., “selling 4 out of 5 ‘demonstrations. Vaughn, Wash., 
o ‘ders one dozen, Four days later wires **Ship 6 dozen by first ej Spain, 
‘Tenn., started with sample. Orders onedczen, then 2 dozen, next 3 dozen. Lewis 
py ind., sells 3 machines first hour. Says ‘‘Best article he ever saw for merit and 
money-making.” No experience necessary. Territory with protection given free | 


e own all 8. and foreign 
' atents. Big ‘pook entitled, 


to active w the world pike it. Best agent's article eve Tiny ented. | 
*The Power and the Love |? 


“~(Investigate now, today. 
Postal will A Bg 


TONE 
487 Meredith Bldg. TOLEDO, 0 
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NLY a few min- 

utescurrent from 

an ordinarylamp 
socket starts a 


A Cool Cook 
and a 


Cool Kitchen 


Imprisoned 
heat cooks the 
food, and the 
‘‘Water-sealed,” 
air-tight ovens re- 
tain the rich, sav- 
ory Gavor. 


don't know 
deliciously food can be 
cooked. 


The electrically heated grid- 
dle plate Fries and Toasts per- 
fectly, and the oven Bor/ls, Bakes 
and Roasts cheaper and better 
than gas. 

Saves Fuel, Time, Heat, 
Money, Temper and Energy. 

Makes an ideal kitchen. No 
soot or danger from open 
flame fire. Sold direct to you 
at Factory prices. Write for 
our “Money- 
Back” Catalog 


Detratfireless Stove Co 


103 Jefferson Ave., Detroit, Mich. 


billions or trillions, but one 
distance traversed in one sidereal year, 31,558,149 sec- 
onds, by —. moving with its set and fixed specific 
speed of 186,383 miles per second. Distances traversed 
by gpece-energy, given by time as in minutes, hours or 
cays, would soon run into cumbersome trillions, so that 
the time interval used in physics, mathematics, clectric- 
ity, etc., is always one second. Say one second. Then 
while you are speaking radiant energy has traversed a 


light-year. This is the 


: PLUMBIN N00 


COMPLETE ONLY $1 
Full line of Plumbing Goods, Water Works Sys- 
tems, Heating and Lighting Plants, Pumps, Wind- 
mills, Pipe & Fittings. Send for big Free catalog. 
MISSOURI WATER & STEAM SUPPLY CO. 
506 South 6th Street St. Josepb, Missouri 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap 60 days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 
Roots and starts a new healthy 
crop of hair. It stops Dandruff, 
stops the hair from falling out. 
Bought by Doctors and men who 
know that it is the only reasonable HAIR GROWER known to 
science. No Drugs Used. Write for application blank, testi- 
monials, and booklet on “HAIR,” sent sealed in plain 
envelope, EE. 


THE MODERN VACUUM CAP CO. 
I. 559 BARCLAY, DENVER, COLO. 
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No. 1W294 


$275 BUYS IT! 


cent rocker fc — $3.7. 75, full 
and complete purchase price 
Furthermore we will fill your 
order direct from this adve Ls 
tisement. Just send us $3.75 
and we will ship you this beautiful piece of furniture jast 
exactly as shown in this picture. road arms, deep, 
full spring seat, ruffled top back, solid handsomely designed 
front posts, and golden American quartered oak finish. 

Truly a wonderful purchase. In fact the greatest bargain 
ever offered by this or any other concern, and we positively 
guarantee your complete satisfaction, 

When you receive the rocker, if you don’t think it is the 
greatest bargain you ever saw, if you don't find it equal to 
any $7.50 rocker in your entire community, or if for any 
reason whatsoever it does not please you immensely, 
simply return it to us and we wil! return your money in 
full and pay the freight charges both ways. We make 
this broad, sweeping guarantee because we are selling the 
finest rocke *r ever made at anywhere near that price 

This elegant rocker is only one of over 2.000 amazing 
bargains we are now offering in our Great Special 100 
Factory Furniture Book 


THIS GREAT FURNITURE BOOK 
\Yours Free! 


The Book of Over 
2,000 Great Bargains 


In any event, write us at once 
for this great yo Factory 
Furniture Book No. 80P99, 
the great special Furniture Bar- 
gain catalog of Sears, Roebuck 
and Co, This big book shows 
over 2,000 beautiful pieces of 
— a mammoth assort- 

t representing the choicest 
productions of one hundved of the world’s greatest furni- 
ture factories. 

You owe it to yourself to get this big furniture book, 
beautifully illustrating and describing the gigantic furniture 
stock of the world’s greatest store. If you want anything in 
the way of furniture from the least expensive kitchen chair 
to the most magnificent divan, then by all means send for 


this book. Its free. Simply send your name and address 
and we pay the postage. In writing be sure to mention 
Book No. 80P99. 


Sears, Roebuck and Co., Chicago 
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3 Years to Pay | 


for the sweet-toned 


MEISTER 


Piano $175 


30 Days’ 


Free Trial 
In Your Own Home 


We Pay 
theFreight 


Tf the piano proves to be all we claim for it and 
you decide to buy it, these are the terms of sale: 


$1 a Week, or $5 a Month 


No cash payment down. No interest on payments. 

No extras of any kind. Piano stool and scarf free. 

Sold direct from the maker to you ata guaranteed 
saving of $100. No dealer’s profit for you to pay. 

Send now for our beautiful FREE CATALOG 
which shows eight styles of Meister Pianos. Our 
resources exceed $4, . We sell more pianos 
direct to the home than any other concern in the world. 


Rothschild & Company 


Dept. 16V CHICAGO, ILL. P 


FREE 


WE SUPPLY THE US.GOVT. 


ew Band Catalog 


Just off the press. 300 pages. Thousands of il- 

lustrations and color plates. Every musical 

instrument. Highest quality and lowest prices 

in the world. Easy payments. Write today. 
The Rudolph Wurlitzer Co. 

308 S. Wabash Ave., Chicago 101 E. 4th Ave., Cincinnati 


LOOKS LIKE A 
WEARS LIKE A DIAMOND, 


A Marvelous 
Synthetic Gem 


Thegreatesttriumph of 
the Oxy-H 
Will cut glass, 
Stands filing, fire and 
acid tests like a diamond 
—guaranteed to contain 
no glass, Remoh Gems 
have no paste, foil or art- 
tificial king —their 
brilliancy is guaran 
forever. One thirtieth 
the cost of diamonds, 
Set only in 14-karat, 
Solid Gold Mountings, 
mt on approval—your 
money cheerfully refund- 
ed if not satisfactory. 
Book in Colors Free 
Write for our De-Luxe 
Jewel Book, handsomest 
Publish 


ever ed. 
Remoh Jewelry Co., 
429 N. Broadway St. Louis, Mo. 


selling our wonderful sign 
$50. A WEEK letters for office windows, 
store fronts and glass signs. Resembles finest 
gold leaf. Easily applied. Every firm wants them. 


Samples free. METALLIC SIGN CO., 406 N. Clark, CHICAGO 


Make $200.00 a Month with 
the 1912 Camera Sensation 


Six entirely different style Pictures, including 
Post Cards, Instantly developed. No experience. 
My New Model Camera is the sensation of the 
Camera world. Twenty years ahead of them all. 
With it you can take and instantly develop be- 
fore the very face and eyes of enthusiastic custom- 
DO ers, six entirely different style pictures, includ- 

ing POST CARDS, 4 styles of Tintype Pictures 
—— and Brooch Pictures. You can take either one 
person Or as many as seven personsin one group. The demand for the 
photographs is universal. Not the slightest experience is required, 
and I send with the outfit everything ready to begin work with. 
The Camera comes to you complete, and you begin making money 
with it the very ‘first day it arrives on any street corner, or where- 
ever people gather. All you have to do is to set the machine up and the 
money starts pouring into your pocket at once. 


Complete with Tripod, 25 Buttons and Frames, 
25 Tintypes and (2% x3%), 25 Tintypes 
+ and Mounts (14 x 2%), 25 Post Cards, 1 bottle 
Liquid Baveteeae, I will make a generous in- 


troductory offer to anyone who will write for free particulars. 
L. E. LASCELLE, Mer., 627 W. 43rd St. Dept. 226, NEW YORK,N.Y. 


distance nearly equal to a line long enough to reach 
around the* equator of the earth eight times. Twenty- 
five thousand billions, the distance of the nearest known 
star, is condensed in 4.26 light- -years. This is the pass- 
ing of miles, for the mile in space is about equal to the 
one-millionth part of the thickness of a spider's thread 
in comparison with the length of the room you are in, 
Draw a scale with the distance in between the earth and 


GO INTO THE 
Moving Picture Business 


ars 
P.& W. Sales Com 
634 D, So. Dearborn St., ee. 


Your Picture in a Postal Card 
IN ONE MINUTE 

The pictures are developed, toned and finished 
in a single developing solution. No experience is 
necessary. Price of machines $7.50 and $15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 
AMERICAN MINUTE PHOTO COMPANY 
Dept. Z 252, 2214 Ogden Ave., Chicago, Illinois 
The largest manufacturers and distributers of minute 


picture machines and supplies in the world. 


Make $10.00 to $20.00 per day! 
With Anyone of Our Machines! 
Are you looking for a good paying business this 
summer ? ere isachance. Ani tment of 
$12.00 for one of our Post Card Cameras will 
start you in business. This machine makes 
photos direct on po cards without the use of a 
e. NO Bane, ROOM REQUIRED ; EXPERI- 
SESSARY ! Be your own boss. 
7 ether in a city, 
hamlet. d fi or free catalogue descr i 
a, and Tintype Machines and supplies. 


JAMESTOWN FERROTYPECO. 
Dept.47. 1113 S. Halsted St., Chicago, Ill. 


RemohGems & 
' 
& 
the 
| 
ry can be made exhibiting 
B- ia 1 or 2 nights | —e—= with our machine in 
B. Pr halls, schools, churches, theaters, etc., 
in your own and surrounding towns. We 
a small payment this 
new and unexcelled machine. Balance 
| 
| 


A man’s best possession is a perfect memory because the 
secret of business success depends quite as much upon a well 3 
/ developed ability to retain a vivid memory of perceptions and = 
experiences as it does upon “hustle.” In social life a good 
memory is the fundamental pre-requisite to brillancyinconver- ®@ 
sation and the confidence of our acquaintances. Good memory Ss 
is the stepping stone to responsible, honorable, high salaried po- “e 
sitions, and without the ability to remember, you can never hope to a 


Iso full particulars how to 


Speak.”* 


obtain a free copy ef Dickson’s *‘How to 5 


make good. A good memory, however, is nota gift—peculiar to some 
few—it is the result of training—you can acquire it. 


ee al The Dickson Method of Memory Training 
Memory Training Will Make YOU “Forget Proof” 


and Principal of the 
Auditorium Bid. : Ten minutes a day of your spare time will give you this 
training and not interfere with your work in any way. 
My course is not a theory, but a purely and absolutely scientific method of easy practical home lessons 
which anyone can readily understand and master, It is the resultof many years of personal contact 
with thousands of students as their instructor in leading schools and colleges, searching their de- 
veloping minds for means of strengthening their memories. My method of memory training en- 
ables you to classify impressions, ideas, names, facts and arguments without effort—trains you to 
think on your feet—to overcome self-consciousness and bashfuiness. My system of memor 
training transformed thousands of failures into successes—it will make you ‘‘forget proof.’ 


De Luxe Book of Facts, “How How To Get A Free Copy = 
to Remember”, Absolutely Free of This Valuable Book. 


It explains clearly the course that has “How to Speak ir Public.’’ De Luxe edition 

raised thousands of men from failure to great handsomely illustrated, richly bound. Is exactly 

s. My free book is the first step, suited to meet the needs of the man or woman 

. Age,education,vocation or place who desires to bea successful public speaker. 
of residence makes no difference. The price of this_1912 de luxe edition is $2.00, 

Mail the Coupon or Postal Today. Write today and learn how to obtain free copy, §* 


Prof. HENRY DICKSON, Principal, 
Dickson School of Memory,705 4 Auditorium Bid., Chicago 


Send me free Book ‘‘How to Remember,’ 


NAME 


sun equal to 3 in.; then the distance of the nearest star 
would be 13 miles. Space traversed by miles per minute WANT A RELIABLE MAN 
would be almost without meaning, for to go out to the 


in each district as general selling and distributing agent 
nearest star-sun, at one mile per minute would require i 


for new meritorious article that is being widely advertised 


47,528,000 years, not days.—London Answers. in leading magazines; appeals toevery man; rapid seller; 
7 se 100% profit; big repeater. I do not guarantee you will 
Pigs in Portugal are more docile than anywhere else make $25.00 daily, but if you are honest and energetic, you 
in the world. Instead of prodding and pushing the ani- can make more money than ever before. You can give all or 
mals along, the market women carry panniers filled with spare time to this work. Several good openings for State 
savory things that pigs enjoy, and the drove trots behind Managers. Write today. 
them withont any trouble.—London Weekly Telegraph. SALES MANAGER, 679 Victor Bldg., CANTON, OHIO 
AND MAKE FROM $15.00 
BE A PHOTOGRAPHER ‘70 $:5'00 re pay! MAKE $20.00 DAILY 
The Latest Invention, the GLOBE PHOTO POST CARD CAMERA, makes With the “ DIAMOND-POST-CARD-GUN”’ 
photos direct on post cards without the use of a negative,in > = 
less than 30 secons, automatically. It is single practical anc Takes Post Cards, also Buttons 
very easy to operate. experience in photography necessary. . 
The latest invention in street cameras.is our AUTOMAT, DIRECT on PAPER, NO NEG- 
MATICALLY. weighs only 41-8 pounds. Price $16.00, ‘Send ATIVES. Anybody can operate. 
or 1912 catalo om 
the largest enubactarers and distributers of tin type , Most Attractive Machine inthe world. 


HE NEW YORK FERROTYPE CO. (NC 
CY. UNC.) 

) 16844 Delancy St., Dept. 72, New York City, U.S.A. INTERNATIONAL METAL & FERROTYPE CO. 
—d Branch: 1113 So. Halsted St., Chicago, Lil. 2228 W. 12th St. Dep. BN. CHICAGO, ILL. 


Pay No Money ERFECT CUT 
GUARANTEED 


money or 

t immediately 
$97.50 per carat is the world’s lowest price for genuine brilliant : 
perfect cut diamonds. $97.50 per carat is the tmperter’e price direct 
=. to you (15 per cent less than wholesale), saving you nearly the price of 

AN your retail jeweler. Note these remarkable prices: 

carat, $8.25; 34 carat, $17.50; carat, $45.00; 1 carat, $97.50. 
. , Read in our Free Diamond Book how we have cut out the diamond broker, 
jobber, wholesale and retail jeweler, with all their salesmen, expenses and profits. 
The Basch Legal “‘Money- We mail your FREE copy of the} 
Back"’ Guarantees. "Twill be complete Diamond Book 
a pleasing surprise to read about immediately on receipt of your 
this written contract to refund > name. Contains ful explanation of | 


our money any time wish! our low prices and guarantees. [)- 
sad in our Diamond Book, lustrates hundreds of the latest; 


cul 
(MAMONDS 


‘O72 


_ No. 312 
Basch Solnaire 
Engagement Ring 
Complete with 
carat diamon 


-75 
Complete with 1 


carat diamon 


$101.25 the carat styles in men’s and women’s rings. | 
f every brooches. fake. for this “cane 
L.BASCH &CO., Depi. 0347 State S 
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Better Than Nails 


After fitting the corners of a picture 
frame or the joints of other light work, 
have you ever ruined the whole thing 
by splitting it with a nail? Then you’ve 
had need for 


AGE’S| 


For, of course, glue won’t split the 
weakest wood. Yet a square inch 
of glue makes as strong a joint as 
three six-penny nails do. 

And is just as handy as nails or 
string. Put up in air-tight bottles, 
it positively can 
not dry out. The 
last bit you scrape 
from the bottle 
with the metal 
spreader is as 
good as the first. 

With the metal 
spreader you can use 
glue in places where 
you couldn’t use a 
brush, and without 
muss or waste. 


Get a 10c bottle today and 
put it with the hammer 
and saw. Send, too, for 
our booklet —‘*Glueism."’ 
Gives 101 uses for glue in 
our new bottle and patent 
collapsible pin sealing tube. 


RUSSIA CEMENT 
COMPANY 
Wemanufacture Glues 
(hard or liquid) in bulk 
Jor all industrial pur- 

poses, 
116 Essex Avenue, 
Gloucester, Mass. 


Library Slips with every 
Bottle and Tube 


Please Mention Popular Mechanics 


OWN YOUR OWN 
BUSINESS 


ET us start you mow. You can make big money 7 
all summer. Be independent — free from worry — 
have money in bank. Get in business for yourself 

—any Man or Woman—anywhere. All or spare time — 
traveling or at home. You can make $8—$10—$20a 
day easily. Own and operate a 


° makes new kind of ice cream 

arv: ne a cones and other specialties. 

Delicious—as good as candy. 

People walk miles to get them —come back for more and more. At 

last the perfect cone—the perfect machine. Amazingly simple — easy 
to operate—tremendous profits. You make 


A Splendid Opportunity to 

make money. We furnish com- Ac on Every 5c Sale 
plete instructions — show you 

how to kill competition—so plain that any man or woman, without 
experience can begin making money right away. Big demand for 
this new confection—Fairs, Carnivals, Church Socials, Parks, Circuses, 
in windows, on street corners, Amusements, Pavilions — wherever 
there is a crowd. Hand them out right and left—nickels just pouring 
in —4c profiteach one. But LISTEN: G, Edwards, Ohio, cleared 
$17.50 in two days with one machine. 
Engle, lowa, made $75 in two days 
with three machines. Noles and 
Phillips of Nebr. cleared $70 to 
$100 weekly all summer. Lots of 
men make enough in four sum- 
mer months to keep them all 
winter. Get busy today — only 
$10.00 will buy complete ma- 
chine. Nice easy clean work. 
Let us show you actual figures on 
what you can do. Send no money, 
but write for complete proof. Act 
quickly—the season is now at hand. 


FAIRCHILD COMPANY 
104 Nasby Bldg., TOLEDO, OHIO 


JUST TO MAKE FROCKS FOR ONE SHOW— 
Here are the actual figures of what was used in making 
the costumes for a recent Broadway theatrical produc- 
tion: Thirty pounds of silver and gold thread for em- 
broidery; 100 pieces of chiffon cloth and velvet orchids; 
100,000 gold sequins; 50 masses of black jet beads, 10,- 
000 to a mass; 2,000 yd. of ermine fur and trimmings ; 
2,000 rosebuds of chiffon cloth; 500 yd. of mink trim- 
ming; 100 yd. of gray fox; 400 yd. of other furs; 500 


TOBACCO HABIT BANISHED 


DR. ELDER’S TOBACCO BOON BANISHES all forms of Tobacco 
Habit in 72 to 120 hours. A positive and quick relief. A home 
treatment easy totake. Hundreds of letters from satisfied patients. 
We guarantee results in every case or refund money. Send for 
our Free Booklet giving full information. Write today, this hour. 


ELDER’S SANITARIUM, Dept. 524, ST. JOSEPH, MO. 
a Day Buys 


J 


If you can save three cents a day, we will sell you an 
Illinois Watch at a price lower than you can buy a high- 
grade watch anywhere else in the country. We are the 
Big Old-Reliable Credit House you have heard so much 
about—the large firm which has furnished over 1,000,000 
homes all over the United States on the 3c-a-day plan, 
and we have just made a special deal which enables us to 
quote astonishingly low prices on the World-Famous 
Illinois Watch. If you have any use for a watch, either 
man’s or lady’s, write us. Just say, “Send me your 
Free Watch Catalog.” 


Spiesel.Mas: Stern ©- 


936 W. 35th Street Chicago, Ill. (187) 
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FABRIC 
PAT. DEC.12.1905 


If, in your opinion, this garment, labeled as below, 


to us and we will replace it or refund your money, uncludin, 
rantee to every genuine 
or across the * Porosknit 


fails to ge you its cost value in underwear satisfaction, return it direct 


postage 
* Porosknit garment not 
Label 


is 


yd. of beaver; 1 lb. of aigrettes; 
24 swords; 24 sword belts; 900 yd. 
yd. of percaline; 100 yd. 


24 military epaulets ; 
of featherbone; 500 
of drilling; 2,880 hooks and 


eyes; 720 military buttons; 200 yd. of ribbon; 10,000 
jewels in assorted colors; 210 yd. of charmeuse; 250 yd. 
of crepe de meteor; 265 yd. of brilliant crepe; 200 yd. 
of satin brocade; 210 yd. of chiffon velvet; 440 yd. of 


duchesse satin: 110 yd. of military 
chiffon cloth; 40 yd. of Chantilly lace; 
20 yd. of Irish point lace; 100 yd. 


cloth; 205 yd. of 
300 yd. of fringe; 
of silver net; 1,600 


GET YOUR SHARE 


Large profits— easiest —fastest —biggest 
seller on the market today. National Self- 
Heating Gasoline Iron sells everywhere — 
town or country. Join our force of enthusi- 
astic agents now. No time to lose. Com- 
plete demonstrating outfit $4.50. Write for 
the facts. 


National Stamping & Electric Works 
421 S. Clinton Street, Chicago, Hlinois 


Mr. Edison Says: 


“I want to see a Phonograph 
“in every American home.” 
READ the great FREE LOAN offer on 
Mr. Edison’s New mode! instrument. 


The Offer: will send 


* youthenew 
model Edison Phonograph and your choice of 
Amberol records on an absolutely free loan—no 
obligations, no deposit, no C. O: D, to us whatso- 
ever. Then when you are through with the outfit, 
you may send it back tous. If you decide to 

eep the wonderful new outfit you pay only the 
rock bottom price. And on easy payments, 
too. Terms as low as $2.00 a month 
without interest. Write today -for 


full particulars and free catalo 
EDISON PHONOGRAPH DISTRIBUTERS 


F. K. Babson, Vice-Pres, & Mgr. 


Dept. Edison Block. Chicaco 


BIG MAIL FREE 


Your NAME PRINTED in our Mailing Direc- 
tory and sent to firms all over the world so they 
can send you FREE samples, & Catalogs, Books, 
Papers, Magazines, etc. 5e to cover cost 
of printing your name and you i receive a big 
mail FREE. 
Ingram, Va., Mar. 1, 1912. Gentlemen —I have already 
Egeeiv ed 2000 parcels’ of mail, and still they cme, scores 
papers, samples, magazines, etc., for whic 
9 paid 10 to 25c each R. T. 


Send to BIG MAIL CO., W. 110—w. Worth Ave., CHICAGO, ILL. 


DIAMONDS, 


SAELETeD at 1/40 the cost--IN SOLID GOLD RINGS 
Stand acid test and expert examination, We 
guarantee them. See them first—then pay. 
Special Offer — 14k Tiffany ring 1 ct $5.98. 


C.0.D. for inspection. Catalog FR 
full line. Patent ring gauge included, 10¢ 
Baroda Co., Dept. A5, Leland & Dover Sts., Chicago 


OF YOUR 
TOWN 


Be the “Bungalow Builder” "%F 


Design No. 446 Estimated Cost $1500 


REAL BUNGALOW BOOKS 


Showing the newest designs for Craftsman and Pacific Coast Bungalows ; artistic 


and comfortable, suited to any climate. Contains exterior and in- 

terior photos of 40 Bungalows, with floor plans,size rooms,cost,etc. Offer 

Our Edition de Luxe, (96 pages, largest exclusive Bungalow Book published) 
the cream of 1000 Bungalows actually built for $400 to $4000, with Special 00 
floor plans, size rooms, cost, etc. Send check, M.0. , currency or stamps. ° 
Money back if not satistied. CRAFTSMAN BUNGALOW CO., 426 Leary Bidg., SEATTLE 


Please Mention Popular Mechanics 


The Genuine Has This Label 5 

"RR 

3a ¢ 

4 } 

REG.U.S.PAT, OFF. Bool 

Summer 
Got this 
aa 
d 

yo *t -_ 

| TONS 
{ OF 
MAIL 
| 
| 
ae S Gents ring 1 et. $6.98. 14k Stud 1 ct. $4.86. Sent 
IDIAMONDS| 


148 POPULAR MECHANICS ADVERTISING SECTION 


A Customer Always 
When You Once Try and Use 


Jones Machine Moulded 


No Danger, Maximum Power. 
Minimum Weight. Durable, 

Pulle +» Reliable, Simple, Efficient. 
Operates on kerosene, gas oil, 

AND distillate, fuel oil, alcohol, and 

crude oil of suitable quality. 


Ge ars Very economical. Not a gas- 
oline engine with a vaporizer 
Power Users—The service or kerosene attachment. 
and goods we give is with- Write for Catalogue PM - 
out doubt the best to be 1 | | HATCH OIL ENGINE COMPANY P 


had. Buy your equipment from the manu- 
facturer. For anything in the line of appliances Oh Aon, end 186 A. 
for transmitting power —“Jones Service” and 


goods are unparalleled. No order too ¢mall POWER AT LOW COST 


for attention. No order too large to execute. 


KEROSENE OIL ENGINES 


Our catalog A-18 shows our complete line. Kerosene as Fuel ,3 15 Daye 
“Jones Service” is Prompt Shipments, Reliable ERS you that can alwars t 


Goods, Right Prices. sene Engine is the most economical, 
simplest and most reliable Power Plant yet 


T invented. Its many new improved 
J patented features are most valuable 


and are not found on any other 


In Power Transmitting Machinery. If you are not aa. Foss 4 a speed 
getting it—order direct from our factory. We are 
extensive manufacturers of Machine Moulded Pulleys, overload — no cranking to start it 
Gears, Hangers, Shafting, Bearings, Belting, Friction Every Colton is sold under a positive, un- 
Clutches, Sprocket Wheels and Chain Belt. sive 


has been es ears. 
trial and compare its simple, compact con- 
W. A. JONES FOUNDRY & 
. high grade workman hip. You will see it 
operate with 


Mail Order Department more Bower per rating engine you 
1400 North Avenue CHICAGO, U.S. A. Arthur Colton Co., 182, Brush Se. 


] until you investigate * “The Master 
DO a Workman,’’a two-cylinder gasoline, 
geen or alcohol engine, superior 

Oo any one-cylinder engine; revolu- 

tionizing power. Its weight and bulk are half that of single cylinder engines, with greater durability. Costs Less to a , essto Run. Quickly, easily started 
Vibration practically overcome. Cheaply mounted on iE wagon. It isa combination portable, stationary or traction engine. SEND FOR CATALOGUE 


THIS IS OUR FIFTY-NINTH YEAR. PLE PUMP CO., Mfrs., 442 West 15th St... CHICAGO 
yd. of silver and gold cord; 70 yd. of all-over lace; 100 


yd. of Marabout; 75 yd. of silver and gold cloth; 25 

— Mechanics, Shop, Laboratory or Home yd. of black all-over; 250,000 beads; 8,600,000 bugles, 

to xnow and nave this 250,000 rhinestones and 300 tassels. It took 450 per- 

The Plunket Jr. The he engine that makes sons 14 days to make these costumes.—St. Louis Post 
ays. The bes Dispatch. 


the m IT IS SIMPLE, 


FFIC TENTAND LE (equal to two extra 
er I H C Gasoline Engines 
Make and Save Most Money 
J. E. PLUNEET, 1342 w. Lake Sieost, CHICAGO They are most dependable, simplest, most economical, 


most efficient, most durable and strongest, and they are 
adaptable to most kinds of work. I H'C Gasoline Engines 


WHEN YOU WANT ANYTHING AND DON'T the and chess 
your nee est, 
write BUREAU OF INFORMATION Address, INTERNATIONAL HARVESTER COMPANY of AMERICA (Incorporated) 
POPULAR MECHANICS CHICAGO 16 Harvester Building Chicago US A 


Try the Wonderful Columbia 


Kerosene Engine at our Risk 


Test it out on your own place for fifteen days. Give it the hardest engine test you can think of. Com- 
pare it with any other e ngne. If the Columbia doesn’t develop more power at less cost, send it back 
quick. No conditions. e are willing to let you be the judge and jury. Kerosene (common lamp oil) 
is by far the cheapest fuel today. The price of gasoline is climbing all the time, while kerosene 
remains the same, and in the right engine it lasts longer and produces more power per gallon 
than ae. You get ALL the power when you use a Columbia, because it is the right engine. 
2 It is the one really ——_ and perfect kerosene engine. It never bucks when you need it most. 
It is always on the jo 


Write for Particulars of Our Big Special Offer 


aa We are going to double our output for next year. Wecan doit easily. It is just a matter of getting 
engine users to test the Columbia for themselves. So we are making a great special money savii 
offer on Columbia Kerosene Engines. This offer is liable to be withdrawn at any time, so write today for fu 
Sizes 2 to 16 H.P particulars, for it is a money saver you would hate to miss. Free Book No. 17 full of engine facts you need to know, sent free. 


COLUMBIA ENGINE CoO., 17 Fuller St. DETROIT, MICH., VU. S. A. 
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The WATERLOO BOY GASOLINE ENGINE 
will run all day without attention, furnish exactly 
the power you need, maintain a uniform speed and 
save you money every hour it works. Uses cither 
Kerosene or Gasoline for fuei— 
equipped for both at no extra charge 

. old Medal at Budapest, Hungary, in open 
sampotition pt engines of all countries is clinch- 


i leads the World 
ing proof Waterloo Boy in Construction, Power, 
Service and Durability. 
Has many important ex- 
clusive features—Speed 
Lever works like throttle 
on a locomotive; old re- 
liable fly ball governor, 
automatic feed reguia- 
tion, open jacket, starts 
easy in Winter, inter- 
changeable parts, etc. 
Lowest in price because 
made in largest quantities, 
at low manufacturing cost, 
Guaranteed 5 Years. 


Gasoline /f Gold Medal First Prize 
Engine Co. at the International 


Gasoline &0il Engine Show 


1021 W. 3rd Ave. Rudapest,Hungary 


Waterloo, 


MAKING TOOL STEEL BY INFUSION—Some 
remarkable results have been obtained by the bureau ot 
ordinance of the Navy Department with cutting tools 
produced by a new process. Instead of making the tools 


from high-cost tool steel, containing the carbon and 
other elements in its entire mass, the new tools are 
made of soft steel easily shaped into the proper form 


and then treated by the so-called “infusion” process, 


the carbon and other elements being placed in contact 
vith the metal in the form of a special powder, and 
subjected to a heat treatment which causes the soft 


$50 to. $300 SAVED 


We are manufacturers, not merchants. Save dealers’, Direct 

jobbers’ and catalog house profit. 10 or more men 

inevery townsh-p can save $50 to $300 on my High From My 

Grade Standard Gasoline Engines from 144 to 15 F 

H-P, price direct to you lower than dealers actory 

or jobbers pav for similar engines in car- ° . 

load lots for spot cash. Satisfaction 
or Money Back 


GALLOWAY 


Price and quality speak for themselves 
and you are to be the sole judge. Sell 
your poorest horse and buy on 


30 Days Free Trial 


Write for special 
proposition to 10 
or more men. Send 
for my big BOOK FREE. 


Wao. GALLoway, Pres. 
WM. GALLOWAY CO. 
1965 Galloway Station 
WATERLOO, IOWA 


1'4 to 350 H.P. 


Gas, Gasoline, 
Oil and 
Producer Gas 


Includes all types and sizes 
to meet every engine need. 
Simple to operate — low fuel 
cost — substantial construction. 
smooth, steady, reliable. 
everywhere. 


Perfectly balanced, 
Sales branches and stocks 
] f you expect to buy an engine our ex- 
pert will tell you what is best and cheapest for you. 


INTERNATIONAL GAS ENGINE CO., 
116 Holthoff Pl., CUDAHY, WIS. (Suburb of Milwaukee) 


149 


-Great Engine 


We will ship you a Schmidt's Chilled Cylin- 
der Gasoline Engine for you to use as if it were your 
own for 10 fulldays. Then, if you don’t want it send 
it back at our expense.If you wish to keep it, pay as low 
as $7.50 and you can pay rest in easiest monthly pay- 
ments. Send coupon or a postal card for all particulars. 


We Send This Engine FREE 


We do this to prove that the Chilled Cylinder 
is the simplest and most economical engine ever built. 
We want you to see for yourself that it is better than 
any other engine that costs twice and three times as 
much. Schmidt engines are the only engines with the 
marvelous, powerful chilled cylinder. The engine with 
spark retarders. The new type gasoline engine that 
has revolutionized the gasoline engine industry. The 
only engine good enough to send out on actual free 
trial to sell itself. Your choice of many sizes. Catalog free, 


TenDays’ 
FreeTrial 


This is the 
first genuine 
free trial ever 
offered on gas- 
oline engines 
for farm and 
shop use. No 
other manufac- 
turer has ever 
dared to make 
such a_ liberal 
offer. Do not 
put the paper 
down without 
sending the 
free coupon. 


Take a Long Time to Pay 


If you like the engine after trying it Ps =o oe 


out for 10 whole days you can keep it and 

ke a long time to pay for it on eas 4 FREE BOOK 
monthly payments. Schmidt's Chill COUPON 
Cylinder Gasoline Engines are abso- aume 


lutely guaranteed five years in every 4 Schmidt Bros. Co. 


art. The biggest bank in Iowa . ork: 
Backs our $i challenge offer. 4 Engine W a 
to us prom partie- D Dept. 
ulars and we wi send you avenport, lowa 
our valuable book, *‘How to 


Use Power''free, GENTLEMEN: — Please sen 
me description of your wonderfu 
Chilled Cylinder Gasoline Engines, 
also your book, ‘‘How to Use 
Power’ ’, also Schmidt Bros.’ catalogs 
4 and full particulars of your free trial 
and ad payment plan. Al! free and 

tpaid. 


Schmidt Bros. Co. Fl 


Engine Works 
Department 
119X 4 


Davenport 
lowa a 


Please Mention Popular Mechanica 


| = 
And You at 
| Keep i, 
| 
| 
“INGECO” 
ENGINES 


150 POPULAR MECHANICS ADVERTISING SECTION 


Runs this 6 H.P. Engine 
¢ for a 10 hour day on 
KEROSENE. 


By means of the patent throttle you can run it as a 4 H.P. 
engine for 23 cents a day, or as a 2 H. P. for 12c aday. Many 
other strong points; force-feed lubrication; uniform speed; 
sight-feed fuel supply; automobile muffler; no cranking; runs 
either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial, 
WE PAY THE FREIGHT 


ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 
|(SMALL ENGINES 


2 12 
1-8 H. P. 
UP 


3 to 12 H. P. 


Steam, Gas & Gasoline, for Pro- 
fessional and Amateur Mechanic. 
Write for circulars. Big Catalog 
listing Mechanical and Electrical 
devices, SMALL POWER MaA- 
CHINES and _ Individual Flectric 
Light Plants, 2 to 60 Lights, 15c, 
(coin preferred). Refunded on first 
order. No free list. 

AMATEUR MECHANICS SUPPLY Co. 


Protect your Boat 


A Baldridge Reverse Gear will make your boat easy to 
control as an automobile. Moving a single lever stcps 
boat, sends it forward or backward, without stopping 
engine. Prevents collisions in docking and in crowd 
waters. Standard with nearly 12,000enthusiastic users. 
If not at your dealer's, write for FREE BOOK 

giving facts every boat owner should know. 


Baldridge Gear Co., 682 West Grand Blvd., Detroit, Mich. 


ET us send 
you complete parts for a boat, shaped and fitted. Easy 
to assemble. Save two-thirds boat builder’s price. Satis- 
faction guaranteed or your money back. Only $25 for 23- 
foot power boat—12 passengers—speed 914 to 14 miles an 
hour. Knock-down frame with full-sized patterns to 
finish by. The boat season comes soon, so 

WRITE FOR BROOKS BOAT BOOK 
with 72 pages of illustrations and descriptions of row boats, 
canoes, sail and motor boats that you can build. Address 


BROOKS MFG. CO., 8006 Rust Ave., Saginaw, Michigan 


steel to become hardened to such a depth as to con- 
vert it into cutting material, declared to be even 
superior to the more costly tool steel. Recently tests 


COMPLETE 


Read - at the Washington gun factory showed that milling 
“1g For All Kinds of cutters made by the infusion process cut deeper, faster 
Install Boats and farther than tools made of the best carbon tool steel 


With Fittings, including Propeller and fully as well as cutters made from modern high- 


and Shafting, Stuff; . speed tool steel of higher cost. The chief of the bureau 

etc. Absolutely reliable py says that the infusion process “appears superior to any 
and extra wear. Com- hardening process now in use at the naval gun factory.’ 
pact, silent, low running The Fleet Review. 


cost. Perfect, re- 
versing engine. 2-Year 

ne. oP simple a T U T T L E 
woman orchild can run it. 

Thousands in use in every Marine Motors 


civilized portion of the 


globe. Our Marine Engine For Everything from a Canoe to a Cruiser 
Catalog describes the com- 20 years’ experience. 
mee ane Free - request. Unlimited Guarantee. 

so Stationary Engines in 

cial prices to boat t or Catalo 

builders and agents. all CATALOG FREE. f 


NORTHWESTERN STEEL & IRON WORKS, 746 Street, Eau Claire, Wis. 


Complete No extras to buy with the Gray engine Record Breaking 
Ready to Run —A compact outfit — no complications, “ ~ 
y Starts easy and delivers big power. Pumping Outfit 
Water cooled — fuel tank in base — comes wired up Here's a compact pump- 
ready to run in 3 minutes after unloading. ing outfit, that will easily 
v Use Kerosene A wonderful engine for economy—will P8Y, for itself with one 
\\ or Gasoline run all day and doaremarkable amount any kind of weather. 
of work foronlyafewcents worthoffuel Engine is portable, can 
—Uses gasoline, alcohol, distillate, kerosene (coal oil), be used for many other 
12 Sizes to not reof the poner you need of power for little money. | 
et the advice of our service department. 
/ Select From Feu us what you want an pac to do- Will pump 3000 —¥ of | 
our engine experts will give you an honest estimate of ater for e 
the best outfit for you with rock-bottom price. 
Write for big Engine Book. Ask about com- 
—P™. nlete Electric Light Outfits for country homes. 


WHY 
—_——. lace it is the quickest and surest way to 
<=> 30 DAYS TRIAL lemonstrate the wonderful value of this hi h 
je 


grade engine. Try the engine ery day for 30 days at your own work — if not satisfied we take the engine back and pay th 
reight. No red tape — no obligations — no risk in accepting this offer — the engine must make good or you don't pay for it. 


GRAY MOTOR COMPANY, 632 U. S. Motors Blidg., DETROIT, MICH. 
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PERFECTION MARINE ENGINE 
RIGHT 


The big 1912 line of Caille Perfection 
Marine Engines from 2 to 30 H. P. give 
dollar for dollar more real service than 
most engines costing double their price 
—Perfection service is 100% right 


Without a Rival 


For yachts, cruisers and ferry boats, a Perfection 
power plant is without a rival and simply thrives 
on hard, tough work. It works equally well in 
fresh or salt water, tidewater or stream, calm or 
storm. It embodies more refinements than any 
other engine on the market. The Igniter Equip- 
ment with the 6 H. P. and 8 H. P. insures a 
water-proof ignition and 
does away with batteries, 
coils, magneto and _ timer. 


Free Book of Engines 


Our new 1912 Engine Prompt Book is 
free for the asking — refer to it any time 
for the true and correct meaning of 
Standard Construction ; write today while 


you have the subject in mind — get book 
and refer to it, no matter what motor you 
buy. li your engine does not tally with 
this book, then you know you are not 
getting a Standard motor. 


The Perfection owner could ‘—¥ Sizes 2 to 30 H.P. 
not buy a better engine. Full Rating Guaranteed 
CAILLE PERFECTION MOTOR CoO. 
1207 Caille Street DETROIT, MICH, 


COLORING FISHES—Flowers can be artificially col- 
ored we know, with more or less success, by chemical 
agency. Animals generally escape counterfeiting, with 
tew exceptions, although some living things undergo a 
process of metempsychosis. For instance, it has not been 
unknown for the cat to become a hare, or a dab a 
sole, or the horse a bullock when in the meat market 
La Fontaine has given us the ass in the lion’s skin and 
the jay with peacock’s plumage, but these deceived no 
one—they betrayed themselves. The latest in counter 
feiting is the carp. In Sicily it is said that by intro 


BUFFALO 
»sMarine Engines 


** Buffalos ** are built in sizes from 3 to 125 h. p. —all 
four cycle—for work boats, speed boats, launches 
and cruisers. They operate on gasolene or kerosene. 


“The Engine of Constant Service” 


Write for ‘‘The Buffalo Book.’’ It is free. 


BUFFALO GASOLENE MOTOR CO., 1293-1305 Niagara St., BUFFALO, N. Y. 


The Baldwin Camp Lamp 


Gives a white penetrating light. Burns acetylene 
gas. Can be fastened to cap or belt, carried in 
hand or stood upon table. Stays lighted in the 
st wind—absolutely safe. No oil, soot, dirt 
orgrease. For Camping, Fishing, Canoeing, Boat- 
ing, Hunting and dcraft. 
3% inches high, weighs (charged) 5 ounces. 
For sale at leading Sporting Goods and Hardware 
rs, or sent by mail prepaid upon receipt of price 
—Brass $1.00; highly polished nickel plate with 
hinged handles $1.50. 
Write for free booklet stating name and 
address of your dealer. 


JOHN SIMMONS CO. 


34 Franklin Street 
New York City 


Mullins Cedar Canoes 
Can’t Sink 

Each end contains a Mullins Buoyancy Pad. 
These pads prevent the canoe from sinking, even 
though it be capsized, water-filled, and has two 
people clinging to it. The Mullins is the only 
canoe that has this important equipment. We 
also manufacture steel launches and row boats. 

Write for our beautiful boat book, illus- 

trated in colors. It’s free, postpaid. 

THE W. H. MULLINS CO. 

362 Franklin Street Salem, Ohio 


. _leads in every important test. It is built for ser- 
vice and reliability. It is light, swift, staunch, safe. It 
leads in satisfaction, whether in racing, cruising, or just 
lazy paddling for the fun of being on the water. Canoe- 
ing is magnificent for developing the physique. Every 


OLD TOWN. CANOE CO., 1666 Middle 


This 
“Old Town Canoe” 
Beat a Motor Boat 


and the fellows in it got three times the 
ordinary fun, exercise and benefit of being 
out of doors and on the water. The 


minute apent in an “Old Town Canoe” realizes the possi- 
bilities of canoe enjoyment and canoe seamanship. Our 
models embrace canoes for all purposes. Write for illus- 
trated, descriptive catalogue. Agents everywhere. 


canoes in our storehouses insure prompt deliveries. 


Street, OLD TOWN, MAINE, U. S. A. 
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ROBERTS MOTORS 


THE MOTORS THAT NEVER BACKFIRE. 
FOR AEROPLANES FOR BOATS 


H. E. Wetziz flying at Roswell, New Mex., with 
his Roberts 4-X 50 H. P. Aviation Motor 


If you are looking for a motor that will make 
flight safe and certain, you can make no mistake 
by placing your confidence in a Roberts. You can 
find only “‘ Boosters’’ among Roberts Motor users. 
We shall be pleased to send you unsolicited letters 
of appreciation received from many prominent 
aviators. 

Three sizes, 4 cyl. 50 H. P., 6 cyl. 75 H. P. 

6 cyl. 125 H. P. 


Our Aviation Motor Catalog 
will be sent upon request 


This boat is making 27'4 miles per hour 


with a 30 H. P. Roberts which was built in 1908! 
In this, the fifth season of service, the motor is 
still on the job and in perfect working order. 

You want your money’s worth. You want a 
motor that will make boating a real pleasure and 
not a lot of trouble. 

A Roberts will cost a little more at first but 
much less in the end. 


Twelve sizes—twenty-one models—a motor 
for every craft 


THE ROBERTS MOTOR CO 


1419 COLUMBUS AVE.,SANDUSKY OHIO YRS 


4 


e ° o ducing into the water chalk, iron and a little peat, colors 
Big Bar alns in Launc es will be imparted to the carp. After treatment in a bath 
of these concomitants for a fortnight, the fish is given 
another chemically prepared bath into which is intro- 
My low prices on launches have | duced iron and tan. By increasing or diminishing the 
staggered the trade. I'll sell you a | quantities, the color can be either accentuated or di- 
first-class launch with a simple, | ™inished. The process is somewhat hazardous, but we 
powerful engine ready to run, for less learn from a Paris contemporary that in the end an ap- 
than half what you pay elsewhere. new produced 
That's a strong statement, but a true which commands a high price.—London Globe. 
one. As a naval architect I’m ina 
position to undersell all others. Get This Power Boat at Maker’s Prices 
Dozens of models in all sizes ready to BUY DIRECT FROM MANUFACTURER AND SAVE DEALERS? PROFITS 
ship. Every engine is a marvel of sim- po ee 
plicity. Only three moving parts. No ced Ge of 
cranking necessary in this engine. Every 


best guaranteed ma- 
outfit fully guaranteed. Send your name terials and is the 


for special illustrated catalog, packed standard’ rough 
from cover to cover with money-saving ~ 


boat and engine pointers. Address 
B. A. LENHARD 
1147 East Grand Boulevard, Detroit, Mich. 


MULLINS STEELBOATS CANT SINK 


The reason is this: They are built like Government Torpedo 

.| Boats, of tough, puncture-proof steel plates, pressed to -_ 
form and so securely joined together that a leak is impossible. 

The Mullins Stee! Boats are guaranteed against puncture— 

leaking—waterlo gin —warping—drying out—opening seams 

—and NEVER i QUIRE ALKING. 

MOTORS: The Loew-Victor 4-Cycle and Ferro 2-Cycle. Light—poweriul— 


simple—can be operated by the beginner—start like automobile motors—one 
man control—never stall at any speed—exhaust silently under water. 


We also manufacture a complete line of steel hunting and fishing boats 

—row boats—cedar canvas-covered canoes. 

Our beautiful book, illustrated in colors, is free. 
THE W.H. MULLINS CO., 


151 Franklin St., Salem, Ohio Safest family boat buil't. 
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tors, built with 2, 3, 5, 8 and 12 Horse Power--and if you want to build your own 
dory, saving a | HALF, ask for TOPPAN BOAT MFG. CO 
Free Knock-Down Boat QuoTATIONS 3 Haverhill St ROSTON, MASS 


14 4 ft. Hydroplane, Equipped with 6 H. P. Two 
Cylinder Gray Motor, Speed 16to 17 Miles per Hour 
H. P. Gray Motor, same as in- 
stalled in this boat. Great value 
—perfect design and highest 
possible quality— 
absolutely guaranteed. 
Complete outfit. 
Immediate delivery — Gray Motors 
are made in the Largest Plant 
in the World Devoted Exclu- 
sively to the Manufacture of 
2-cycle Motors, We make 
quick shipments—satisfaction 
guaranteed. 
H.P. single cylinder of the ome model. $ 
3 Same high outfit . 55 
WRITE TODAY FOR BIG ENGINE BOOK 
| 


“Lack of knowledge” stands be- 
tween every man and a successful 4 
career—between the day-laborer and 
his high-salaried boss—between the 
rodman and the expert engineer. 

Two ways are open to the beginner to obtain 
— knowledge of Civil Engineering. 

irst, by actual experience requiring from five 
to ten long years of hard service. Second 
from the conveniently compiled and classified 
pages of the American School’s new i 


Contains valuable information about marine motors. Describes our line of 
high grade motors—3 to 36 H.P. 1, 2 and 3 cylinders—motors for boats of all 
sizes—canoes—speed—work and pleasure boats—yachts and large cruisers. 


GRAY MOTOR CO., 692 Motors Bidg.. Detroit, Mich. 


< v 
ART OTORS come 
R 4 O HOR PO 
i \ Is GUARANTEED FOR LIFE. Eight massive volumes, 3,908 pages, 3,000 illustrations, 
| a AGENTS WANTED. folding maps, diagrams, etc. Bound in half morocco and 
' - Send for complete marine engine book FREE. printed on special enameled paper in large, clear, readable 
AMERICAN ENGINE CO., 419 Boston St., Detroit, Mich. type. 
4 : This Cyclopedia is a complete review of Civil Engineering — every 
oa problem likely to confront you in your daily work is solved and the solu- 
tion placed before you in such a manner that you cannot fail to understand 
| MT. BLANC A GEOGRAPHICAL PROBLEM nd profit Every p eve truct 
, = and profit by it. Every railroad employe, every man in construction and 4 
| Russia’s removal of the Caucasus to Europe from Asia engineering departments, every foreman and superintendent should have ' 
involved the recoloring of both continents on the map these books—no beginner can afford to be without them if he would progress. rt 
and upset the old school-book fact that Mont Blanc CIAL LI 
was the highest European mountain. Henceforth the READ THIS SPE BERAL OFFER , 
dignity belongs to Elbruz, and Mont Blanc does not The regular list price of this great work is $40.00 — yet to introduce the 
even come second. Mont Blane has always been a exceptional home instruction methods of the American School of , 
geographical difficulty in many ways. It never was in Correspondence, we are, for a brief period, offering the set at only t 
Switzerland, as thousands probably still be lieve it to $94.00 92.00 ater you to keep the Looks vou went them) aed 
b N ee III, t it f ili sid “ $2.00 a month until paid for Remember We send the books, express 
ec. apoteon got its most familiar ide trans prepaid, to your own home, where you can examine them carefully, for s 
ferred from Italy to France, and to this day France and seven days—a full week, free of charge. In sending the coupon you pay 
Italy dispute whether its actual summit is wholly no money, nor do you place yourself under any obligations whatever. The ’ 
French or half Italian. 2 books are fully prepaid to you, and if you do not care to keep them, after a 


thorough examination, notify us— we'll have them returned at our expense 


WATKINS’ SPECIAL MOTORS IMPORTANT SUBJECTS COVERED 


3H. P. Single Cylinder . . 30 Ibs. Drawing, Plane Surveying, Plotting and Topography, Strength of =~ J 
6H. P. Double Cylinder. . 68 Ibs. —_ Reinforced Concrete, Hydraulics, Waterways, Water Supply, Irriga- 
12H. P. Four Cylinder . . . 100 Ibs. Water Power, Sanitation, Highway Construction, Steel Construction, 


Astrictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service. Rea Tres Practical Problems, Bridge Engineering, Railroad Engineering, 


Especially adapted for CANOES and LIGHT 
BOATS. Aluminum base, copper water ‘ 


jacket, steel shaft, bronze bearings. 
THE WATKINS MOTOR CO. ANOTHER GREAT FREE OFFER 
837-839 West Sixth Street CINCINNATI, OHIO With every set is included a year’s Consulting Membership entitling ] 
you to the advice of our business, engineering and law experts free This 4 
will give you practical help in handling working problems which are too 
specitic to be taken up in detail in the Cyclopedia. There will be no limit 
to this service. A single problem solved for you might be worth more 
than the first cost of the books. q 


American School of Correspondence, Chicago, U.S. A. } 


THE RIGHT MOTOR 
FOR YOUR BOAT 


We manufacture Two and 
Four Cycle Engines from 1% 
H. P. to 25. P., from $31.50 


tell us what you 
want—if we 
have it, we will 
give you all par- 
ticulars and quote 
youa price that wiil 
meet with 


FREE OFFER COUPON 
American School of Correspondence, Chicago, U.S. A. H 


Please send set Cyclopedia of Civil Engineering for 7 days’ free exami- 
nation. I will send $2 within 7 days and $2 a month until I have paid 
“ j $24.80; otherwise I will notify you and hold the books subject to your 

2 order. Title not to pass until fully paid Pop. Mech. 6-42 


val—if we haven’t got 
tell you soand advise you where to get 

it, Our catalog contains information 
of vital information that 
STRELINGER MARINE ENGINE CO. 4 


THE STRELINGER 171-175 Woodbridge W., Detroit, Mich. 


Please Mention Popular Mechanics 
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ES SIR! That motor will do the business. 
The Scripps has the best stuff in it that 
can be bought. It will make you a com- 
pact, strong power plant—one upon which you 
can always rely. It’s a complete, unit marine 
engine and gear—well designed, accurately con- 
structed and thoroughly accessible. I know 
several men who are changing to Scripps equip- 
ment this year. They are wise.’ 
Write for catalog describing our entire line of Complete 
Power Plants from one to six cylinders, 4 to 100 H. P. 


THE Scripps Motors are carried 
SCRIPPS 


in stock in New York by 
HOLMES HECKER 
MARINE POWER PLANT 5 Liberty Street, New York City. 
The Scripps Complete lena Power Plant. 
“ The motor that really did master Niagara” 


SCRIPPS MOTOR CO., 650 Lincoln Ave., Detroit, Mich. 
BAY STATE MOTORS 


“Perfect Simplicity’’ and ‘Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 
ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
able price. Write for catalog, stating size and type (2 or 
4 cycle) of motor wanted. We also furnish castings for 
these motors. 


BAY STATE MOTOR WORKS 


A. J. HOULE MOTOR WORKS 
580 South East Street, HOLYOKE, MASS. 


Paying for 
Marine Engine Experiments 


Reputable agents wanted to handle popular-priced 

“> engine. Absolutely guaranteed for 5 years. 
Thirty days’ trial by the purchaser. Your money 

at pee A refunded, without question, if you are not 
ully satisfied 

A sure fav orite and quick seller. Big 
returns assured. Simplicity the key- 
note of construction. 

Just the engine you have been 
looking and waiting for. Combines 
the good features of the best, with 
all the bad ones eliminated. 

Fool-proof. As near per- 
fect as anything mechanical 
can be produced. 

All sizes in stock from 2to 
50h. p. Ready to ship on 24 
hours’ notice if mecessary. 

Details of the - 
ing plan and agents’ money- 
making proposition ever offered. 

Liberal discount, specified 
territory and absolute protec- ¥ 
tion to accep agents. 

Some very productive territory still 


rite today for Catalog - (134) 


COLUMBIA ENGINE COMPANY 
5 Mt. Elliott Avenue, DETROIT, MICH. 


The Engine 
$60to$500 Ths, 

The World’s Standard Two-cycle Marine Motor, 
Ten sizes; one, two and three cylinders; 3 to 25 
horse power. Exclusive 1912 improvements, 

48-page Practical Treatise on Marine 
Engines free—a valuable reference book. 
THE FERRO MACHINE & FOUNDRY CO, 
118 Hubbard Avenue, Cleveland 
Agents in principal Cities and Ports. 

THE FATHER OF TERROR—*‘The Father of Ter- 
ror” js the name the Arabs have given to the Sphinx. 
It stands today even as it has done for thousands of 
years, though the exact date or century of its con- 
struction none can say. It is not only the oldest monu- 
ment in the world, but the largest as well. It is carved 
wholly from a mass of solid, natural rock, with the ex- 
ception of the forepaws, which are built up with blocks 
of stone. It measures more than 100 ft. in length and 
is impressive and awe-inspiring because of its stupendous 
size, 


L-ANMARINE MOTORS 
Good Times Guaranteed 


If you put a Lockwood-Ash Motor in your boat, you are 


sure of pleasure unmarred by motor troubles. You will 
get the biggest value for your money because 


We Sell on 30 Days Trial 


AND we guarantee every engine for a year 

besides. Guess our motors must make g 

why? Well ask any of our customers whose 

names we will gladly send—some near you too. 
WRITE TODAY and get our handsome 1912 catalog. 
Tells everything—shows all parts—quotes right prices. 


LOCKWOOD ASH MOTOR CoO. 


108 Horton St., JACKSON, MICH. 


TOLEDO MARINE MOTORS 


“Nothing Cheap but the Price”’ 


3H. P. 1 cylinder complete $ 65.00 
6H. P.1 84.00 
6n.P.2 “ 125, 00 
18H. P.3 250.00 


F ully guaranteed by a responsible concern. 2 
2 port, 344x344 and 444x444. Send for free catalog res 


THE UNIVERSAL MACHINE CO., Pike Ave., Bowling Green, 


2 to 45 H. 


THE WORLDS SIMPLEST (|OUR 
for all boats 


ated by anyone. 
Complete Outfits ready for Rowboat or Schooner. GUARANTEED 
TWELVE YEARS building, perfe TK, success with THE ONE 
TYPE. Write to Originators of VALVELESS for new “ MARINE 
BOOK,” a liberal Educator to all, -hy 

LACKAWANNA MFG. CO., Lackawanna Bidg., Greenwich & Liberty Sts., N.Y. City 


plete with engine yd ha 
ments—can’t sink, 


> 


y From Naval Architect 


Asa special boat i: T can sell you a non-sinkable steel Jaunch com- 
f what you pay elsewhere. Has air-tight compart- 
break or rust. Engine a marvel of simplicity. wo- 
cycle reversible with <7 controlling lever. Has only three moving partes 
etarts without cranking. Every launch guaranteed. Built in 18, 20, 23 and 27 
ft. sizes. My prices have every other boat builder wondering how I do it 
Write me and I’}) send you my big Free Catalog. It’=brimful of boat i 
formatien you ought to have. Write—right now! Address ED. SW INK, 316 Fischer Avenue, DETROIT, MICHIGAN 


Complete With Engine—$ 100 
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BECOME.A-s, Mail this Coupon—NOW 


Read Law and be a leader! The big pla places & 0 B1196, Os 


Gentlemen: — at once particulars and 
in the business,  apoaeor and financial world are s S50 112 page Catalog FR RE} E, regarding 
filled today by legally-trained men. Golden opportunities ev- courses off mee in your Dept. of Law. 
erywhere! Put Yours in the big-income class. Advance your 

position in life. hing will do it quicker than a knowledge of G, 


CRY 
We Offer the Leading Home-Study 4 


per to ‘toleave present oc- Over $40,000.00 expended by us for 
cupation or go away to school. new law text—14vol. series. Owned ex- 

Use your spare time. Learn un- clusively by us. Prepared by noted Deans 
der our new extension method. and Professors with leading resident law 
With ro you secure all the ~~ schools—Harvard, Univ. of Chicago, Mich., Wis., Ill., 
ges of a University education—but Towa, Leland Stanford, Jr., and others. Remember this 
important fact—Ours is the only course in accordance with 
instructions now given by professors teaching at the big 
resident colleges. All texts required in the course fur- 
examinations. Mail the coupon and get nished absolutely FREE. Over 6,000 pages, not includ- 
FREE particulars at once. ing lecture series and other printed matter. 


We Guarantee To Coach FREE Any Graduate Failing To Pass Bar Examinations 


If yo you not had a to go to the coupon at once and learn what we can 
for you. Thousands who cannot give up their present positions or leave home have taken advan- 
tage of our excellent facilities. Our 112 page catalog will tell you all about our plan of home instruction and the 
courses offered in our Department of Law. The cost for an entire course including every expense—matriculation 
fee, tuition, text books, lectures, diploma, etc., etc., is easily within the reach of the most limited income. 

The education of many young men has been cut short through unfortunate circumstances, You may be one of 
them. We can help y to realize Pose ambitions. What others have done you can do. What we have done 
for others we can do for you. The first step is fo clip the coupon. Do it now, It costs nothing. All information 
is sentfree. DECIDE NOW TO STUDY LAW and thus makethe first step toward a great and successful business o# 
professionalcareer. Extremely low cost—Easy Monthly Payments. No Entrance Examinations. Put yourname 
and address on the coupon and mail right away. Over 10,000 students 


a Salle Extension University Chicago, Il. 


A MODEL CHINESE WILL—The first Chinese will 
ever admitted to probate in Philadelphia may not please 
3,000 lawyers who are eager for litigation, but it is a 
model of brevity. “Business and money I give to my 
son. Nobody else can touch it.” Lee Nom Yet de- 
clares himself in the explicit fashion supposed to be 
characteristic of the Anglo-Saxon.—Philadelphia Public 
Ledger, 


stay right at home. We bring the “9 
versity to you. Graduate correspondence 
students most successful in passing bar 


G IVES illustrations, complete specifications 
Band prices of all our models, including § 
Cruisers, Commercial Launches, Runabouts, § 
Family Launches, Canoes, Rowboats, etc. 


THE CLEVELAND AUTO BOAT MFG.CO 


WN MICHIGAN SPEED WHEELS - 
VERSE GEARS & MARINE HARDWARE 


I am a mechanical engineer and am ina 
Position to sell you a good engine at a lower 
price than you can get one of the same qual- 
ity elsewhere. My engines have only three 
moving parts—fewer than any marine engine 
on the market. Few parts mean few “‘lay-upe’ for & 
repairs. Simple enough for ac hid. Stead) troll- 
ere—speedy racers. Every part a masterpiece of 
marine engine construction. Engines guaranteed 
five years, Send — name and I'll tell you why 
and how I can sell you a first-class marine engine 
at a rock-bottom price. Address 


L. L. PLACE, 28 Wight Street, Detroit, Mich. 


On or Off in Five Minutes 


Makes a Motor Boat of ANY Boat 
AND also “makes good” on shore 
| Here is the famous original Portable marine motor, now adapted for also 


running a! hundred different small machines ashore. Simple—light—strong 
ON THIRTY DAYS TRIAL.—Money back if you say. 


“PORTO” the Marine and Stationary Engine 

Combined—TWO MOTORS IN ONEF 
A reliable 2 h. p. motor that will drive an 18 ft. rowboat 7 miles per hour - 
for 4 hours on a gallon of gasoline, or in five minutes can be mounted for use in shop, 
laundry, barn, or any other place desired. be binge | Quick for new “Two-in-one ” catalog. 
mailed free. Orders filled in order of receipt. Don’t delay. 


WATERMAN MARINE MOTOR CO. 1507 Fort St., W., DETROIT, MICH. 


Send for our large 
catalog of valuable 
infor mation on 
m speed wheels, reverse gears and marine 
hardware. Everything new and up-to-date. 
y Prices Right. Satisfaction Guaranteed 
We carry an immense cock and can make you prompt ship- 
ments and save you money. Send for our free catalog today 
MICHIGAN WHEEL COMPANY 
565 Canal Street, GRAND RAPIDS, MICHIGAN 


Please Mention Popular Mechanics 
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They Show and Name Every Part 


Six Cylinder Auto eae 
Showing Model Unfolded 


Series of 8 Lithographic Models 


Automobile — Locomotive— Steamship (?S2" Price 
Wireless Telegraph—Steam Engine—Steam |5Oc Each 


Turbine—Gas Engine—Dynamo Set of Eight 
Size Unfolded 94 x 25 Inches $3.50 Postpaid 


The illustrations (actual photographs) convey some idea of the great amount of accurate detail 
of intricate mechanisms shown by our models. It is impossible by means of these small pictures, 
however, to show more than one set of flaps or folds turned outward, whereas, in reality, some of 
the models are composed of as many as 14 different layers each showing some part or set of parts. 


The ingenious way in which all the interrelated mechanism is thus clearly shown can only be 
appreciated by seeing and examining the models themselves. The ease with which the detail may 
be studied will be readily understood as by turning the flaps the models can be practically disassembled 
and put together again. Each part is numbered to correspond with its name found on a printed key. 


You can get more information about the construction and operation of these machines by use 
of the models than in any other way. No detail is omitted. Everything is accurate and in true 
proportion and they have the approval of the manufacturers of the machines represented. They 
are not toys in any sense but are educational in character and worth many times their cost. 


Invaluable for individual study or supplementary to school courses. 


Reduced Prices to Schools Ordering Quantities 


Atlantic Type 
Passenger Locomotive 
Showing Model Unfolded 


POPULAR MECHANICS BOOK DEPARTMENT 


SOLE AGENTS 318 W. WASHINGTON STREET CHICAGO 


Please Mention Popular Mechanics 
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Send me $1.00 and I will send _you this magnificent, guar- 
anteed blue-white. perfect cut GENUINE diamond ring; set 
in 14K solid gold ** Tiffany” style for ladies or “ Belcher 

for men. Examine it carefully and after satisfying yourself 
as to its quality and value, pay the agent $4.00 and keep it; the balance 
of $30 you can pay at the rate of $1.00 a week. To make new customers, 
lam giving a full $50 value; this sale only for « Send §1. today. 


I. D. STRELITZ 
510 Olive St. St. Louis, Mo. 


ESTABLISHED 1674 


LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30° +-60° angles. Lowest retail price, 
25cents. Absolutely essential to everyone who draws. We 
make this offer to introduce our new catalogue showing 
SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 
for designers, architects, engineers and students—com- 
pact, durable and convenient. Spaulding’s Carrying 
Cases are made light and ouene. They provide we 
arranged compartments, includi wing 
board and square. Handled like a suit case; 
unique, practical, inexpensive. Outfits include all 
necessary equipment. If you draw, send us 
five 2-cent stamps to-day to pay postage and get 
y,,, the free triangle and the catalogue. 


SPAULDING PRINT PAPER CO. 
Pp, 44 Federal St. BOSTON 


Theaters in Havana, states the Outlook, have a curi- 
ous custom of permitting a patron to buy a seat for 
only one act at a time. If he so desires he can reen- 
gage the seat for the next act and so on. If, however, 
the show proves tiresome, he is not conscious of having 
wasted the price of an entire evening’s entertainment and 


can leave the show with a clear conscience 
VULCAN STYLOS pencitss: Price 


1.00 


POSTPAID 
TWO SIZES, 41-4 AND 6 1-2 INCHES. AGENTS WANTED. 


J.C. ULLRICH & CO., 27 Thames St., NEW YORK 


T Y PEWRITERS 


All the Standard Machines SOLD or RENTED ANY- 
WHE 


Shipped with privilege of 
examination. S@ Write for Illustrated Catalog L. 
TYPEWRITER EMPORIUM, 84-36 W. Lake St.,CHICAGO 


jes from Pen - 

n and 50 copies from Typewritten Original. 
if you have tried other duplicators without suc- 
ess, you will be more than pleased with ours. 
cator, 
3 inches) 


ng, 111 Jobn St., New York 


WOULD YOU 


” Show this wholly visible Typewriter to 
your friends and let them see wherein 
it excells any $100 Typewriter made, 
if we would send one to you Free of 
One Cent of Cost for you to keep for- 

ever as yourown? Then ona postal 
=) card, or in a letter to us simply say : 


Simply re- 
move the 

cap and it is 

ready to fill— 
no inky joints 
to unscrew, no 
danger of inking 
your fingers. 


And besides, Moore’s 


Can be carried any way, anywhere in 

pocket or bag. lt Won't Leak. 

It writes at the first stroke, without 
shaking, because when the cap is 7 
the pen resting in ink, remains moist. 


It writes continuo 
Pes usly with an even flow 


It will carry any kind of ink, even Hig- 
gins India Drawing Ink, the heaviest 
made. 

It is made in the = ey! manner of 


the fewest not t 
pa hing Parts, ng to get out of 


Moore’s is a habit that you never 
get over. 


Every Moore Non-Leakable Fountai 
ven carries with it the most —— 
ditional guarantee. 


For Sale By Dealers Everywhere. 


AMERICAN FOUNTAIN PEN CO. 
Udams, Cushing & Foster, Selling Ujents. 
168 DEVONSHIRE ST., BOSTON, MASS. 


Mail particulars. 
EMERSON TYPEWRITER CO., Box 61, Woodstock, Illinois 
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A NEW BOOK THAT IS NEEDED 
Power Gas ti: Gas ‘Producer’ 


By J. C. MILLER, M. E. 
An Authentic Text Book and a Com- m4 
plete Reference Manual Covering Every P rice $1 -00 
Detail of Installation and Operation. Sent Postpaid to Any Address 


Scarcely twenty years have gone by since the Gas Producer was first 
proposed for power purposes, and in this short time its growth in use and 
in potentiality has proceeded by leaps and bounds. The new method of 

adapting the latent power in coal to man’s best use is still a mystery even 
to the well informed, because nearly all the literature on the subject has 

been written under the assumption that the reader knows as much about 

Cheater the subject as the writer. A comprehensive treatise, clear of abstruse 

Headings: technicalities, in every way authentic, yet 

1 Protec Gas and the 


=e “Written So You Can Understand It” 


. Classes of Gas 


to 


Producers has therefore been needed for some time. Such is the book just published. 
a Industrial Geer The author is an authority on his subject, and he has covered it thoroughly. 
<< ~wihxedbe FOR THE STEAM USER FOR THE STEAM ENGINEER 
5. Types of Producers This book will enable the Steam User to | It will enable the Steam Engineer to under- 
6. Gas-Producer Fuels judge intelligently as to the economy and | stand thoroughly the working of the new 
7. Gas Producer Opera- advisability of changing from Steam to Pro- | system if the change is made, and to handle 
8. <n lt tacit ducer operation. a plant competently and with confidence. 
Compared “POWER GAS AND THE GAS PRODUCER” 
9. Reliability of Gas is published in one handsome volume of 192 pages, printed on the best quality of book paper, 
mA ower profusely illustrated with half-tones from photographs, diagrams, etc., and durably bound 


. Gas and Steam Power in extra cloth. 
Osts 


. Gas Producer Install- 


wae | POPULAR MECHANICS BOOK DEPT., Publishers 


18 W. Washington St., CHICAG 


Two Significant 


A Valuable New Book on an Important Trade 
Opinions: 


“I think the book is the 
best I ever saw for the price.” 
Adding Machine Co., Detroit. 

By G. H. WILLARD 
With Additional Chapters on Core-Making and Molding the hands of all men engaged 
n this line o usiness, 


“WRITTEN SO YOU CAN UNDERSTAND IT” RS ed 


Malleable Iron Co., Wilming- 
ton, Delaware. 


A book for the man who does the work. Written by a practical pattern- 
maker of many years’ experience. Gets right down to business in the 224 PAGES 312 ILLUSTRATIONS 
first chapter and keeps it up throughout the book. Full of kinks and , CLOTH 
actual working information. Profusely illustrated. COVER 


Chapter Hea dings 

I. Pattern-Making asa Trade. II. The Tools. III. Woods. IV. Joints. 
V. Turning. VI. Turning (Continued). VII. Turning (Continued). 
VIII. Turning (Concluded). IX. The Circular Saw. X. The Circular 
Saw (Continued). XI. Machine Tools. XII. Machine Tools (Con- 
tinued). XIII. Simple Patterns. XIV. Simple Patterns (Continued). 
XV. Simple Patterns (Concluded). XVI. Crooked Patterns. XVII. Large 
Pattern Work. XVIII. Large Pattern . (Continued.) XIX. Crosshead 
e Patterns. XX. Sweep Work. Pipe Work. XXII. Stove Pattern 

ork, XXIII. Molding—Machine Wark. XIV. Molding Pattern Work. 


Part II—Core-Making and Molding 


Chapter I. Core-Making, Simple and Complex. II. Principles in Molding. 
Ill. Loam Patterns and Loam Molds. 


E foll his trad tending t 
chould have a copy of this valuable book, Price, $1.00 Postpaid 
Published by 


POPULAR MECHANICS BOOK DEPT. 


318 W. Washington Street, CHICAGO 
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The Perfect Baker 


See Your Baking Without 
Opening the Oven Door 

The Boss Oven fits on top of your oil, gasoline 
or gas stove. You can watc mpes baking without 
opening the door, without chilling or jarring, and 
without stooping. When roasting, you can see just 
when to baste. 

You can turn the Boss Oven at any angle so that 
the glass in door faces you. The glass is guar- 
anteed not to break from heat or to steam up. Be 
sure you see the name “Boss” on the front. 
260,000 now in use. It is made in three sizes and 
heats in two minutes. 

Write today for the free illustrated Boss Recipe 
Book, which shows al! the new oven styles and gives 
16 pages of new recipes with 6 pages of cooking and 
gorving helps. Address The Huenefeld Co., 3200 
Straight St., Cincinnati, Ohio. 


For sale by all good dealers 


The Oven with the Window 


BOAT RACING IN THE OLD DAYS—Boat racing 


was a very different affair from what it is now, when the 


first boat race between Oxford and Cambridge came 
off at Henley in 1829. Oxford won, wearing “blue 


checks” and sporting black straw hats with a_ broad 
blue ribbon; while Canbrider was in white with pink 
waistbands and high hats. The weights of the racing 
boats used at this time may be judged from the fact 
that when they were converted from “eights” to six 
ears, with seats for passengers added, they could easily 


carry 20 persons.—London Chronicle. 


Complete High Grade 
Bathroom Outfit 
You can buy these hand- 
some Plumbing Fixtures 


poe | at factory prices, and 
4 save all dealers profits. 
The Bath Tub and Lav- 
atory are White Porce- 
lain Enameled. The 
Closet is a Vitreous China 
Low Down combination 
with Oak Seat and copper 
lined Tank. 
A Complete Pneu- 
matic Water Supply 
System for 
Your Home $40 
Black Steel Tank, 145 gallon capacity, 2-44 inch Brass Lined, Double 
Action, Combination Air and Water Pump, including all Pipe, Fittings, 
Valves, Gauges, etc. 


HEATING PLANTS, $95 


We will save you 30 to 60 per cent on a modern Steam or Hot Water 
Heating System. Heating Plants complete for modern homes all the 
way from $95. up. By following our simple plans and instructions, 

ou can install your own material, thus cutting out the expense of 

lumbers and Steamfitters. 

Write to-day for our Plumbing and Heating catalogue, which gives full 
descriptions and prices of Plumbing, Heating and Water Supply Systems. 


THE CHELSEA MANUFACTURING AND SUPPLY CO. 
No. 135 West 24th St., NEW YORK. Dept. D. 


Your money will be promptly refunded if goods are not sat: sfactery 
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Theseg Books will 
ABOVE THE CROWD 


COMMON WAGE EARNERS 


If you want to GET AHEAD—HERE’S YOUR CHANCE! 
The knowledge, skill and experience of scores of well- 


known experts in Engineering is now placed at your di . 
If you are a beginner — or even if you consider yourself well up 
in Engineering—these books will prove of inestimable value 
to you. On every page you will find something that you 
should know — or that you have learned and forgotten. Now, 
read our liberal offer—how we place in your hands, for 
seven days free examination, this great new seven-volume 


Cyclopedia of 
Steam Engineering 


Compiled from the standard instruction text books of the 
AN SCHOOL OF CORRESPONDENCE, these 
books constitute, in themselves, a course of practical and 
oa instruction in Engineering—placing before you 
the short cut to the big positions and big salaries. 
The regular list price of this splendid set is $35.00—but for a few weeks 
we will make the special price of only $19.80 (nearly actual cost). If you 
want the 8, after you have had them in your hands for seven days, 
at Our expense, you can pay for them on the very easy arrangement 
ot $2.00 down and $2.00 per month thereafter until paid for. And 
remember, that in letting us send you these books, for your examination, you 


Do Not Pay One Cent Until You Notify 
Us That You Wish to Keep the Books 


And if you do not desire to keep the books, after you have had them for 
the seven day period—simply notify us, and we have them returned, at our 
expense. 

These seven magnificent volumes contain 3,300 pages ‘size 7x10 in.,) 
and over 2,500 illustrations, full page plates, diagrams, etc. Printed on the 
best grade of paper, with large, clear type; superbly bound, in half-morocco ; 
titles stamped in gold. 


A Few of the Important Subjects Covered: 


Construction of Boilers, Boiler Accessories, Fuel Economizers, 
Mechanical Stokers, Steam Pumps, Steam Engines, Indicators, 
Valve Gears, Steam Turbines, Gas and Oil Engines, Fuels, 
Automobiles, Carbureters, Locomotive Boilers and Engines, 
The Air Brake, Single-Phase Electric Railway, Elevators, 
Marine Boilers, Marine Engines, Heating and Ventilating, 
Compressed Air, Transmission, Absorption and Compression, 
Refrigeration, Ammonia Machines, Direct Current By namos 
and Motors, Management of Dynamos and Motors, Electric 
Wiring, Electric Lighting, etc. 


Free with every order received before July 1, 1912 


With each set is included a year’s Consulting Membership entitling you to the 
advice of our business, engineering and law experts free. This will give you 
practical help in handling working problems which are too specific to be taken 
up in detail in the cyclopedias. There will be no limit to this service. A 
single problem solved for you might be worth more than first cost of the books. 


Why Not Send the Coupon Today — 


before you forget it—so that we can lay this magnificent cyclopedia in front of 


you, for seven days, at ourrisk ? Remember: No obligation —no cost to you 
—no trouble on your part— simply mail us the coupon. And after you have 
carefully tested the books, don't keep them, if you don't want them — if you 


do not fully realize that they will help you to make a bigger man of yourself. 
Delay accomplishes nothing—action costs you nothing—act today. Mail the Coupon. 


FREE EXAMINATION COUPON 


American School of Correspondence 
Chicago, U.S.A. 
Please send set Cyclopedia of Engi 
I will send $2.00 within 7 days and 
notify you to send for the books. 


s’ free examination. 

have paid $19.80, « 
le not til full id. 


ses 


Please Mention Popular Mechanics 


POPULAR MECHANICS ADVERTISING SECTION || 
Boss 
- 
< of 
VEN 
[ 
: : 


POPULAR MECHANICS ADVERTISING SECTION 


BOOKS-THAT-TELL-HOW-TO-DO-THINGS 


An MECHANICS HANOROONS 


| One man made and sold $400.00 worth of one piece | 


Mission Furniture, How to Make It 


IN TWO VOLUMES 
Part ONE—Plain directions with working Grawings and illustra- 
tions for making 21 different designs. 96 pages ART TWO—32 
additional designs treated in the same manner. 128 pages. 


Arts-Crafts Lamps, How to Make Them 


By J.D. ADAMS 
Explicit instructions for making 16 different beautiful lamps out 
of paper, cardboard and wood. A working drawing and illustration 
accompany each design. 96 pages. 


| 18 beautiful designs which the amateur can easily make i] 


Lamps and Shades in Metal and Art Glass 


By JOHN D. ADAMS 
Four different of built up—soldered—etched 
and sawn shades are treated. esigns range from ordinary 
reading lamps to pretentious chandeliers. 128 pages. 


i Covers every essential step in wood-working \} 


Wood-Working for Amateur Craftsmen 


By IRA S. GRIFFITH, A. B. 
Special chapters bring out every cut, joint and process, proper 
use and care of tools, working up of material, etc. 
125 illustrations. 128 pages. 


| A complete handbook for art metal workers i] 


Metal Work and Etching nBAMS 


Gives every detail for making a great variety of useful and orna- 
mental objects such as book ends, desk sets, jewelry, hinges, drawer 
pulls, paper knives, letter openers, match boxes, tie and pipe racks, 

corners, etc. 50 illustrations. 96 pages. 


|| ‘The only book published on this interesting art 


Metal Spinning PROF. F. D. CRAWSHAW 


A practical working manual for those who desire to spin metal as 
an art recreation or to follow this work as a trade. 
33 illustrations, 80 pages. 


-_ |] Authorities proclaim it one of the best books on the subject || 


Electroplating HENRY ©. REETZ 


A treatise which will not only enable the humblest beginner to 
make a start, but which gives pointers of value to even the moet 
experienced electroplater. 62 illustrations. 112 pages. 


i| Any boy can construct this at a trifling cost | 


How to Make a Wireless Set 


By ARTHUR MOORE 
Explains‘in an understandable manner the construction of an outfit 
suitable for transmitting 4 or 5 miles. Fully illustrated. 96 pages. 


{| A wonderful story 


HEAT PROF. J. G. OGDEN 


An immensely interesting and instructive book pertaining to heat 
and its relation to modern mechanics. 50 illustrations. 128 pages. 


| One of the most remarkable non-technical books written || 


The Kingdom of Dust pror. ocpEN 


The author deals with this vast kingdom as: A Boundless Domain, 
The Friend of the Housewife, The Foe of the Workman, The 
Skeleton in the Closet, The Right Hand of Death, Earth’s Winding 
Sheet, Beginning and Ending of All Things Earthly. 

0 illustrations. 128 pages. 


Auniform series. Size5x7inches. Extra cloth covers. 
PRICE EACH, 50 CENTS POSTPAID 


Popular Mechanics Book Department, 318 W. Washington St., Chicago 
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[F you want the newest and most up- 
to-date ideas about all kinds of Tents, 
(Square, Wall, Boy Scout, Indian Tepee, 
Palmetto Lawn or any special style), Camping 
Outfits, Awnings, Porch Curtains or supplies, 
write today for our new 1912 hesk—-the 
finest and most complete ever published, 
Absolutely the lowest prices, 


Watershed—Mildew Proof 


Our book is full of facts that every 
camper needs and appreciates; tells about our 
new Watershed and Mildew Proof process, 
Our book saves you money by enabling you to 
buy direct from the largest, most reliable and best 
equipped manufacturers in the world, operating 
oy 200 power machines the year around; supplyin: 

.S. War Department, the National Gu 
Contractors and all the leading wholesale 
jobbing houses in the country besides thou- 

sands of campers. 


Besureand writ our valuable 
complete 1912 edition is 


The Hettrick Bros. Co, 
1217 Fernwood Ave, 
TOLEDO, O, 
U.S.A. 


Give Your Boy a Start 


Train him for Life’s Battle. Make him healthy, strong, 
durable and self-reliant. Give him something to absorb 
his time and attention at home. Make hima present of a 


Medart Private Playground Outfit 


Itis for boys and girls. It keeps them off the streets 
and away from evil associates. This outfit, ranging in 
Price from $25.00 to $100.00, contains the best that our 
experience has dictated. De. not pass judgment now, 
but send for our Catalog M, which fully illustrates 
and explains the MEDART SYSTEM. SEND TODAY. 


FRED MEDART MANUFACTURING COMPANY 


3503 De Kalb Street, ST. LOUIS, MO. 


ERE gwam 

tions which ‘will iameter, beauti- 
trate the fully decorated. 

undreds 
A perfect 7x7 ft., eight (8) ounce 

Duck Wall Tent...... $4.95 
our new 


ean 
tifui 1912 
cata- 


logue. 


WRITE FOR CHANNON’S 1912 


CAMP GUIDE! 


A book of valuable hints and directions on camping 
sent without charge— ree. 

Everyone interested in camping, fishing, hunting or 
outing of any kind should have this great free camp 
guide. It tells you ever img you should know 
about the camp—where to locate; how to build; what 
rations to take along and how much ; what things you 
need for cooking, sleeping and comfort, and scores of 
other secrets necessary to every person taking an out- 
ing. An estimable book, B a _— of information. and it 
costs you absolutely 


GET READY FOR THAT CAMPING TRIP 


Our new 1912 Camp Guide and Catalogue brings to your home for selec- 
tion the entire line of Tents and Canvas Specialties of the largest manu- 
facturers of canvas goods in the country. It enables you to select in 
exact accordance with your ideas, as everything you could want is listed. 
It protects you absolutely against frauds which now exist in canvas 

oods, If you will study this catalogue you will never again buy « 

‘market grade’’ tent (made only to sell) from the small stock of a small 
dealer. It will convince you @t once of the great advantage of ra oe 
—not from the retailer or even the wholesaler—but from the larges' 
manufacturer with unequaled equipment, whose stamp on 
any article means merit and perfection. 


WE SAVE YOU MONEY ON ANY CANVAS ARTICLE 
You will be at our 50 For instance: 
this Indi oe 


A Family Compartment Tent 

(like top cut) 9x16% ft., 10- 

ounce Doable Duck, 
$23.75 


This Catalogue 


A Camp Guide 
IS FREE 


Just tear off the corner of this ad—write your name 
and address thereon—put it in an envelope and 
mail it to us. It will take only a few seconds 
and the book will be sent to you postpaid 
the same day we get your letter. 


Tear off the Coupon and 
send NOW. 


Gentlemen:—Elndly for- 
ward me free, postpaid 


and 
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$45 10 2 $90) MORE 


SELLING NEVER FAIL AUTOMATIC RAZOR SHARPENER 


ALL OR SPARE Uh ny Experience Not Necessary—Sells 
On Sight—-100% PROFIT AND MORE—Strike Out for Yourseli— 
I've Got the Plan and A Goods and Will Grant You ALL THE 
TERRITORY YOU CAN HANDLE—WRITE TO-DAY and 
Get In on the Ground Floor of the Selling Het cererne of the Day. 
A Positive Automatic Razor Sharpener —Ab 


THE ONLY MACHINE MADE THAT HONES AND 
STROPS ANY RAZOR—OLD STYLE OR SAFETY 


In fact, the NEVER FAIListhe It's the Unusual and Excep- 
Only Successful Invention of tional Opportunity of a Life- 
its Kind on the Market. Devel- 
oped to the Highest Degree of 
Efficiency. Highest Possible Grade the Opportunity FOR YO 
Materials and Construction. Roller Ability TO SELL I know Equals 
Bearings — Remarkably Easy that of Irelan, lowa, who sold 13 
Runner. Accurate, Automatic to Sharpeners first day; Brown, 
the Limit. A Keen, ass., who sold 31 
Velvety, Superb Shav- first trip out; Bagby, 
IVE Tx., who placed 2d 
3 order within 10 days, 
NEVER FAIL. and] totaling over 200 ima- 
Can't Go Wron iW BEST chines; and hundreds 
this STRAIGHT- | TION on the NEVER FAIL,] Of others just as suc- 
FORWAR N- | provided the blade] cessful. A minute's 
THE-S doesn’t need grinding. | demonstration and 
Proposition. SALE IS MADE. 
It'sa Winner! Act! ct NOW! All to gain. nothing to lose. 
GRAND FREE ADVERTISING SPECIAL INTRODUCTORY 
PLAN Starts You. 
SEND NO MONE —Send name and address at once and 
get complete information together 


with FREE TRIAL OFFER—Investigate. Address, SECRETARY 


THE NEVER FAIL CO. 
1386 Colton Bldg. TOLEDO, OH10 


VELVET—Tnhe Smoothest Tobacco—1Oc 


EVERYBODY’S DOING IT! 
DOING WHAT? 0ur New Gear Puzzle. Send for 


a sample with our catalog of 
the latest puzzles and novelties. Sent Postpaid for 10 cents. 


WONDER NOVELTY CO., Dept. I, Box 123, ST. PAUL, MINN. 


Don’t be an under-paid, over- 
worked clerk. Get out of the 
wage earner’s class and into 
the big field of business. Be 
somebody. REALIZE the best 
that is in you. Show the world 
what you can really do. It’s 
easy, if you but know how to seize 
an opportunity when it presents itself. 
Here is your chance. The Mail order 
business is the greatest field today for the 
man of limited means to strike out for him- 
self. Get out of the rut and 


Make $25. to $100. a Week 
We are manufacturers and market our Patented Specialties 
exclusively through our dealers. We furnish everything. Big 
profits. Small capital. No canvassing. No experience nece 

sary. Begin at your own home. Spare time. Grasp YOUR 
opportunity. Write us right now for full particulars (copy- 
righted) plan, sworn statements and positive proof. 


J.M. Pease Mfg. Co., Dept. H., Pease Bi St., Buffalo, N.Y. 


Stewart Speedometer 


The perfect speed and distance measure. A beauty 
in appearance; a marvel in accuracy 


Speedometers costing more than the Stewart are 
priced high, not because they are better, but <= 
because they are fewer. The extra price doesn 
represent value; it only means a smaller output. 
Stewart speedometers are on four out of five cars, 


Other makers can’t supply a comparable instrument 
at double the price. 

They save you from arrest and 
accidents, keep track of your 
season mileage, save you 
money on tire adjustments, 
help you follow guide-book 
mileage when touring, and i in 
other ways you enjoy 
your car and operate it econ- 
omically. 

Guaranteed for Five Years 
Magnetic principle —slow moving 
parts, hardened and polished, no wear; 
ball and jewel bearings. Simple odo- 
meter; unbreakable flexible shi aft; drop 


forged swivel joint; i road S$ a 815 to 830 
wheel gears Rim Wind Clock Combina- 
WRITE FOR CATALOG tions, 845 to 870 


sees} & CLARK MANUFACTURING CO, 
906 Diversey Boulevard, CHIC AGO 


ae Chicago, San Francisco, New York, Boston, 
Cleveland, Philadelphia, Kansas City, Los Anata. ; Minneapolis, 
Indianapolis, London, Par 


FIRST USE OF COFFEE IN EUROPE—The first 


cup of coffee was drunk in Europe at Venice, toward 
the end of the sixteenth century. The Venetian chron- 
icler Morosini, in his records of the events in the year 
1585, mentions the beverage called “cavee” drunk by 
the Turks and noted for its anti-soporific qualities. 

In the year 1591 a Venetian doctor introduced the 
berries from Egypt, taught his countrymen how to 
crush them and brew the beverage, and the use of coffee 
soon became general, so much so in fact that Venice 


Health ? Take Turkish Bath at 
Home—Only 2 Cents 


Physicians are abandoning drugs for this new 
= atment. If your mind or body is tired, open 

our pores and feel the rapid change in your 
pondiiion, at cost of 2c a bath. The Robinson 
Bath Cabinet is the only scientifically con- 
structed bath cabinet ever mace for the home. 
Great $2 Book Sent Free—** The Philosophy 
of Health and Beauty’’. Write today. gents 
Wanted. ROBINSON MFG. CO., 319 
Robinson Bidg., Toledo, O. 


GENTS 


Selling the “Easy” Sad 
Iron. New Invention, 
Easy to operate. Ironing 
done in half the time. 
Low in price. Fully 
guaranteed. Saves cost 
in short time. Does big 
ironing for one cent. 
Quick eas sales—big 
profits. rs. Hammel, 
Mich. gages :“*Would not 
take $25 for mine. 
Women wild, agents getting 
rich, Brant, ‘Mo., sold 36 first 
week, Fitter, lowa, sold 94in three days. You can do as 
well, You need no experience, we'll show you how. Write 
quick for special terms, Foote Mfg.Co., Box 460 Dayton,0. 
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Complete Bath 
Room Outfit 


High grade white enamel guaran- 
teed. Extremely handsome, newest 
designs, ready to set up. You can do 
it. Send for particulars. Save on 
material. Save on plumbing bills. Our 
new practical method gives you enor- 
mous saving. 


Running Water 
for a 12 room house 


with enough capacity for gardens 
and barn besides. Only $42. All 
fitted ready to set up. Gibbons 
systems for all size buildings. Every 
house can have these luxuries now. 


Heating Plants 


Steam or Hot Water 
All ready. Simply screw it together. 
Complete electric lighting plant only 
$300. Gasoline engines for home, 
farm, factory. " Hydraulic rams, pumps, pipes, valves, 
fittings, farmers’ tanks, gas and electric fixtures. Buy 
direct from us anything you want. 


New Big Book Free 


Greatest money saving book ever issued for owners of 
homes. The most valuable information book for every- 
body who wants to make improvements about the house, farm 
or shop. Explains the practical Gibbonssystem. Saves you 
the cost of all skilled labor. Thousands of useful things 
illustrated and priced. Save money on everything and get 
the best. The Gibbons guarantee is absolute protection to 
you. This useful book post paid free. Send your name today. Write now. 


M. J.GIBBONS. Dept. 5248, Dayton, Ohio 
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Get that Diamond 
for your wife, sweetheart 
or yourself now—at these start- 
lingly low prices—and pay for itin 
easy little amounts from time to time. 
Certified Guarantee with every Stamend—quasee- 
teeing its weight and quality. A safe way to buy and save 
money —no inconvenience— and have the Diamond now. 
Perfectly cut blue white Diamonds, gleaming, sparkling, 
scintillating — genuine high quality. Net a cent te pay 
until you have examined the Diamond. We send you free 
magnifying glass Any diamond in our 


Beautifully !Ilustrated Diamond and Watch Free Catalog 
will be sent for examination without obligation. This offer is open to 
every honest person—OPEN TO YOU. Note the wonderful 
values shown here—No. } 3 
107 --1-4, 1-16 kt. ; kt. ; No. 100--1-2 kt.; 
prices with oth gym you CER- 
TIFIED GU ARANTEE.- We import the 
rough Diamonds, cut them A. save 33 
per cent duty. Give the saving to you. 
Write today for our BIG CATALOG 
and SPECIAL WORLD - BEATING 
OFFER of 1 carat Diamonds 
$100. All Diamonds on easy terms- 
Money first. Send for Catalog today. 


The Walker Edmund Co., 
DIAMOND IMPORTERS 
Dept. c 
205 S. State St. 
Chicago 


was full of coffee houses where the people idled away 
their days drinking the aromatic Leverage. 

A peculiarity of the Venetian coffee houses was that 
their patrons did not pay for each cup of coffee they 
drank, but settled their bills for all the coffee con 
sumed at the end of each year. The regular price of 
a cup of coffee was five soldi, about 2% cents, and in 
some of the old cafes of Venice today the same price 
is still charged.—St. Louis Post Dispatch. 


In Mushrooms 


Anybody can add $8 to $40 per week 
to their income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes, et 1 tell you 
where to sell, at highest prices 
Free Illustrated Instruction Booklet 


HIRAM BARTON 
| Desk 2, 329 W. 48th St., New York 


Amazing Profits | 


1 00 Sayso Ice Cream 
for You Cones. Wonder of 

age. Clean — Gene inating — profitable and success- 

fal everywhere. furnish everything. Teach you the 
whole business. Start NOW, and reap the record 
breaking profits of campaign year. My 100- 
page illustrated book explains all. it’s yours for the 
postage. Act NOW, while others hesitate. 


A. T. DIETZ, 


42 42 Sayso Bidg., TOLEDO, OHIO 


A Motorcycle Tour 
in the Granite State , the 


‘ lO A new booklet 
$140 to $225 Re 


for pleasure 
New Book.et Frere 


All Latest Improvements. Free Ss 
oe Ciuich. Open territory for agents. 


$3000.00 IN ONE YEAR 


One man invested his 
SAVINGS in an Auto 
Tire Repair Plant and 
made $3000.00 the first 
year and was worth 
$10,000.00 at the end 
of the second year. 

You can make money repairing tires 
and tubes as evening employment 
As an independent occupation, you can 
turn out thousands of dollars gross 
business per year. We furnish complete 


instructions. Investment small. Write 
for information 


Haywood Tire & Equipment Co. 


529 N. Capitol Ave., Indianapolis, Ind. 


SEND YOUR Re MITTANC E TODAY 
/ 


The “Golden Gem” Adding Machine 310 


For Your Personal and General Office Use 
e have been making adding machines for ten years — and have sold over 2 ye, 
THE PROOF ”’ on request. During the past few years we have expended thousands of dollars 
in special tools and machinery to produce a machine that would be within the reach of all. 
WE HAVE SUCCEEDED — THE “GOLDEN GEM” IS THE RESULT 


You can keep it right on your desk or take 
the average man's needs as well as high priced machines It issu 


YOUR MONEY BACK wi 
Golden Gow,” Sells 44dress: E, GANCHER, Automatic Adding Machine Co., New york 


it with you on the road. It saves brain work — avoids mistakes — it suits 
ed ina pebbled morocco leather case for only $10. 


ten days— if the machine does not make good. 
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VERY man who works with tools knows the 
intense satisfaction of a keen, even edge. 
Every man who has ever used a 


CARBORUNDUM 
» Sharpening Stone 


knows the quickness and ease with which he can 
produce just that kind of a satisfying edge. 

Carborundum is made in an electric furnace at a temperature that 
will turn steel to vapor and that melts granite rocks—It is as hard 
and as sharp as a diamond—Consequently the most remarkable 
abrasive material that was ever discovered. 


Made into sharpening stones of all 
sizes and grits for sharpening any 
edged tool from a razor to an axe 


Ask your hardware ‘dealer especially for 
No. 107-P—the round combination stone 
for carpenter’s tools —or write for it direct. 


The Price is $1.00 
THE CARBORUNDUM COMPANY, Niagara Falls, N.Y. 


doubtless the first sweet substance known to the human 


MERRY-GO-ROUND $19°° USE OF HONEY BY ANCIENTS—Honey was 


race, for the bees had learned how to store up the nectar 
HUB SPECIALTY MFG. CO., 195 High St., Boston of the flowers long before man devised means of gather- 


ing the maple sap or of expressing the sweet juices 
of the sugar cane or beet root and reducing them by 
Our Immense Factory Can Save You Money | | <vaporation. 


Because it was known in the childhood of the race, 
Wo oom ings, Drawing. Stamping aw honey became associated with many ancient rites. Its 


Spinning—Aluminum, Brass, Co: Tin use was forbidden in Jewish sacrifies, perhaps because 
Monel Sheet, Steel and Ou Oupror. 


LA) Ja Japanning in.sll colors, Tinning and Hot Eri l H Does not chafe, overheat 
m en are insured bya modern up-to-date ric son g or draw end of stump. 


plant with a floor space of 12 acres. Let us D ON EASY TERMS Send for Catalog 
gure with you and point out a saving. The bengeeh “limb factory in the world. 
GEUDER, PAKSCHKE, & FREY CO. E. H. ERICKSON ARTIFICIAL LIMB CO. 


Contract Dept. Milwaukee, Wis. 17 Washington Ave.. N., MINNEAPOLIS, MINN. 


Send for the true story of how a man 
in a Michigan town got rich selling Popcorn 
Size up your chances for doing the 
same. Big money is made in the pop- ae = } 
corn business. New machine—just out 

—revolutionizes whole industry. New in . 
design and operation. Corn comes from popper ay 


buttered and salted—bigger kernels—better flavor— 
less corn to bag—more profits. You never tasted such 
delicious, enticing corn. 


White City Automatic Pop Corn and 
Candy Machine 


Runs by electricity or gasoline. Simple, easy to operate. Pops corn—makes candy. Candy 
kettle, cooler, candy hook, corn sieve, thermometer and paddle included in outfit. One of the 
greatest money making propositions ever offered for the investment. Get the big money this 
summer at fairs, arks, resorts, amusement pavilions, etc., on street corners, in moving picture 
corridors, etc. Now is the time to start. t ready for the rush. Anyhow write for Tom’s 
story—and big colored picture of machine. 


Cc. E. DELLENBARGER CO., 635 W. Jackson Blvd., CHICAGO, ILL. 
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It’s a cinch 


You can shave as easily as 
he can—and, it costs one 
cent a shave. Read this offer: 


Send us 25c and we send you the Lucky 
Curve Safety Razor and s' ° blades in a 
handsome metal case for 30 days’ trial. If 
a month doesn’t prove conclusively that 
the Lucky Curve shaves as smoothly, as 
easily, and as weil as any $3 to $5 safety 
you ever saw, send it back. If it does— 
and it’s such a splendid razor that we are 
certain it will—you send us 75c and keep it. 
When you do that, you have secured the 
eatest razor bargain we know of. 
the quarter and your address. 


The Lucky Curve Sales Co., 
Dept. H, 79 Park Place, 


it figured in heathen ceremonies. Among different an- 
cient peoples honey was used in the sacred water 
sprinkled on the newborn child, was combined with the 
refreshments offered to guests, appeared in wedding 
ceremonies, figured in the new year festivals and was 
offered as a libation to the dead. 

Honey was the basis of many of the beverages of 
the ancients, as may be recognized from the Latin mel 
and Greek meli, meaning honey, which form a part of 
the names of many dri ae, as hydromeli, opomeli, oxy- 
meli.—Baker’s Weekly. 


MAKE YOUR OWN SPRINGS 


‘With the “Model Spring Winder” 


An amazing and wonderfully efficient 

little py that quickly turns out per- 

compression or tension 

any size from ‘4 inch to 

a 12 feet long. Uses wire from 

No. 26 to 3-16 inch thick. Makes 

all varieties from 1-6 to 1'4 inches in 

| diameter. Indispensible to every 

laiaees shop, garage, repair shop and 

mechanic. Attaches with thumb screw to any 

bench or table. Saves time, worry and ex- 

pense, Works accurately without waste of 

wire. Strong and durable —practically inde- 

Any Kind of Spring quuetibte. Only machine of its kind. Write 
for descriptive circular, etc. 

AGENTS Make $50 to $100a week selling this marvel- 

ous invention. Everybody owning any kind 

of a machine with a spring on it, buys at sight. Ze competition. 
3ET PARTICULARS. DON’T HESITA’ 


NATIONAL MFG. & SALES C0., 398 Huron St, "TOLEDO, OHIO 
Please Mention 


Electrical Experts 


Here is a set of electrical books published 
especially for the student, worker and expert— 
every chapter written by an expert in his 
special line— every subject brought down to 
date—an absolute authority on everything 
electrical from wiring to alternating current 
machinery —from motors to power stations, 
etc. Read table of important subjects below. 


The American School’s Cyclopedia of 


Applied Electricity 


is compiled from the instruction papers used in the regular 
correspondence work of the me Les contains 3,200 pages ; 
— full page illustrations, diagrams, formulas, etc. . with 
cial cross index for quick reference. The seven ‘large 
woes are bound in half morocco and are printed in large, 

type on special quality paper. 


Important Subjects Covered by These Great books 


Theory, Calculation, Design and Constiuction of Generators 0d Motors 
Electrical Measurements — Electric Wirmg Electric W 
Generators and Motors — Management of Generators a 
Storage Batteries — Electric Lighting —Alternating-Current Machinery 
Station Appliances — — Stations — Power Transmission Centra 


Sent Absolutely Free—Express Prepaid 


The complete seven volumes, not a sample volume, will 
be sent, express prepaid, for seven days’ free examination 
returnable at our expense if the books do not contain the 
information you want. If you keep the books, pay $2.00 
seven days after receipt and then $2.00a month until you 
have paid the special introductory price of $19 80) 

Just fill in and mail the com on. It won’t cost you a 
cent to examine the books. e know they'll be worth 
many times their cost to you. ‘Mail the coupon now and 
you will receive your books promptly. 


Another Great Free Offer a 
With every setis includeda year’s Consulting o 

Membership entitling you to the advice of our 

business, engineering and law Baty if, 


This will give you pract al help in Fe 
handling working problems which are 612 

too specific to be taken up in fue Os past 
in the cyclopedia. There will A. 8. of C, 


no limit to this service. A pa by Li Please send me 
roblem solved for you rst gf Cyclopedia of Ap- 
Be worth more than the first plied Electricity for 
cost of the books. O. seven days’ free exam- 
ination. I will send $2.00 
within seven days and §2 
a month until I have paid 
$19.20; otherwise 1 will notify 
you and hold the books subject 


ADDRESS..... 
OCCUPATION....++ 
EMPLOYER.... 
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A Fortune in this 
Exclusive Agency 


The best selling type- 
writer attachment ever 
marketed. You give no 
credit; and have no risks 
or losses; cash flowing in 
every day; monopoly _to 
you in your territory. For 
terms and territory address 


L. E.. B. SALES CO. 
115 Broadway, New York City 


The L. E. B. Shock Absorber 
: Accomplishes so much 

For Typewriters Passes Belief 
It prolongs the life of your typewriter. Keeps it in fine 
adjustment. Reduces repairs one-half. Delightfully softens 
the touch. Makes more neat, clean and uniform work. 
Increases typewriter’s speed fifteen words a minute, and 
therefore the output of work. Enables the typist to do 
more work with less effort, nervous strain and fatigue, 
and therefore increases her accuracy. Makes one ribbon 
last as long as three, and two boxes of carbon paper go 
as far asthree. Improves stencils. Reduces type clean- 
ing to almost nothing per month, because lint is not cut 
and thrown up from the ribbon by the type. Eliminates 
all drum noise of the desk. Softens the click of the type 
bars and carriage. Provides means for instantly attaching 
the typewriter to, and detaching it from the desk for 
repairs, sanitary cleaning, etc. And prevents “creeping.” 


FREE TRIAL 


Send us three dollars together with the name and model 
number of your typewriter and we will send you by mail, pre- 
paid, a pair of shock absorbers for your machine. If for any 
reason you decide not to keep them return within ten days 
and we will gladly refund your money. If you want exclusive 
sales agency simply write us for terms. 


L. k. B. SALES CO., 


Practical Results 


may be obtained by following 
the directions in our handbook 


ELECTROPLATING 
By HENRY C. REETZ 


Contains no more technical detail than is necessary for 
practical work, yet embodies such explicit directions con- 
cerning the actual operations as an old hand at the 
business thinks may be useful to the beginner. 

CONTENTS: 
Introduction—Electrical Equipment—Shop Equipment— 
Cleaning Goods before Plating — Copperplating—Nickel- 
plating — Silverplating — Goldplating — Miscellaneous — 
First Aid to the Injured—Business Suggestions. 


112 pages—62 illustrations—5x7—cloth 
Price 50 Cents Postpaid 
ORDER OF YOUR DEALER OR 


Popular Mechanics Book Dept. 
318 W. Washington St. CHICAGO 


FOR AEROPLANES 
AND SPEEDBOATS 
4 and 6 cyl., 50 and 75 H. P. 
SCORES NOW FLYING 


MAXIMOTOR MAKERS 
Dept. 22 DETROIT 


brings a 4 h. p. Kerogas 
engineand a $15 Friction 
‘Gu t 
clutch pulley. Gusrantecd 
trial if you want it. Runs on Kero- 
sene, Gasoline, Alcohol, Distillate. 
KEROGAS ENGINE Co. 
744 Woodbridge St., Detroit, Mich. 


Matchless Pocket Lighter 


Durable and 
waterproof, 
with perfect 
ignition. Satis- 


A perfect lighter. Occupies no more space in 
the pocket than a pencil. Indispensable 
to every smoker, hunter, fisher- 
man, and automobilist, 


faction guaranteed 
or money refunded. Sent 
post-paid, complete with pocket clip, 35c. finest 
Special proposition to agents and dealers. material. 


SCHILLER MFG. CO., Dept. M9, Schiller Building, Chicago 


Reliable 
i st 
Agents Wanted, Booklet. 
ithstyleCo.Suite 60,118E. 28thSt. N.Y. 


Every Essential Step 


in wood-working is given in the book 


Wood-Working for 
Amateur Graftsmen 
By IRA S. GRIFFITH, A.B. 


The chapters dealing with making special articles 
bring out every cut, joint and process used in this 
important trade, and the proper use and care of tools, 
working up of materials, etc., are treated thoroughly 
and plainly. 


CONTENTS : 
Making Out a Stock Bill—Laying Out Rough Stock—Hand Saws— 
Sawing with Hand Saws — Planes: How to Set and Adjust the Irons 
— Squaring Up Mill Planed Stock—Squaring Up Rough Stock— 
Whetting Plane Irons and Chisels—Grinding Plane Irons and Chisels 
— Making a Sird Box — Making a Tabouret — How to Make an 
Umbrella Stand — Making a Magazine Stand ~ Making a Table — 
Making a Cabinet. 128 pages — 125 illustrations.— 5x7 — Cloth, 
PRICE 50 CENTS POSTPAID 
Order of your dealer or 


318 W. Washington St. CHICAGO 


won MECHANICS BOOK DEPT. 
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PANTS 


Mill to Wearer, Guaranteed 


To introduce our “wool 
to wearer” plan (one 
profit—no middleman) 
we will make to your 
order and send, express 
prepaid, for $3.00 and 
up, the finest pants you 
ever wore. 


Looms constantly producing 
novelties you can’t get elsewhere. 
Send at once for free sample book, 
and if you are the first customer 
from your locality, we pay you 
cash commission on orders from 
neighbors, who will all want to 
“* buy from the mill.” 


Send to-day for the free sample book. 
Be the first and get the commissions. 


Don’t go without this bed. To have one with you is 
a constant source of satisfaction. For convenience, 

rtability, lightness, strength and comfort, no camp 
Bed ever made compares with the 


TELESCOPE COT BED 


It folds up like a grip, and js just as easy to carry from 
place to place. Though it weighs but 15 pounds, it is guar- 
anteed to sustain 800 pounds. The Steinteld Cot Bed is 
thoroughly comfortable — a fine addition to yacht, bungalow, 
lawn or porch, and mighty handy to have around in 
emergencies. It will give you one more good, comfortable 
bed at a moment's notice, and occupies practically no space 
when not in use. 


Costs but $3.00 


If your dealer hasn’t it, send us the price , 
direct, and we will ship to you at once. FOLDED 


STEINFELD BROS., 590 Broadway, NEW YORK 


Home Woolen Mills Co. 


(Established 1840) 
6 River St. Chambersburg, Pa. 


A new idea for raising money for road building is 


being tried out in Fairfield County, Ohio, where fruit 
trees have been set out for 15 miles along one of the 
turnpikes; to be carefully cultivated; the fruit to be sold 
at the highest market price and the proceeds to be 
turned in to the road-building fund. 


You Can Produce Eggs 


At 10c Per Dozen 
We tell you how in the Philo System Book, and will mail you a copy of 
the book, POSTPAID ON APPROVAL. When you are satisfied that the 


book is actually worth more than §1 to you, or that by its use you can pro- 
duce eggs for less than 10 cents a dozen, you may mail us $1 Should 
the book fail to help you to better success with poultry and should it not 
be entirely satisfactory to you, you need not pay for it. Send a postal to- 
day asking for the Philo System Book on approval, and we will forward 
it by return mail 


E. R. PHILO, Publisher 


8 Lake Street, ELMIRA, N.Y. 


INSTANTO™ 
LIGHTING 
SYSTEMS 


Change from 150 C. P. to2C. P. in ajifly. The most 


> 

KANNER’S SLYDE-STROKE RAZOR STROPPER 
is the only machine that reproduces the barber's perfect heel to toe stroke. 
The razor moves up and down; the strop moves back and forth with one 
operation. Absolutely new and sold under a money back guarantee. 
Sharpens all razors and safety blades. A moment's demonstration—a sale 
and on to the next. Profits are enormous. Write for full partic ulars and 


| territory now, 8.C. KANNER,556 Broadway, New York 


Bissell 
Guarantee on Used Electrical Machinery 


—Just As We and Others do on NEW 


Every piece of used machinery we sell has been put in first class condition in our own anequaled repair shop 
under our own supervision—we know its exact condition—that’s why we can make this unusual guarantee. 

Our Bargain Bulletin No. 21 shows hundreds of attractive bargains in both new and used guaranteed 
Electrical Wochiners. Motors, Dynamos, Etc., Etc. Saves you 25% to 754 on everything. Send for it today. 


We Buy For Cash As Well As Sell 


We will buy for cash, or trade for other machinery, or supplies, any used electrical machinery you 
may wish to sell. Write for full particulars and, if possible, send photos of two sides. 
© —has a national reputation for its efficiency in high grade rush 
work. A trial will enable you to appreciate its facilities. No 
matter where you are located—or what your needs—we can supply them, without delay, to 
your complete satisiaction. We do not deal in toys or novelties. 


The F. Bissell Company, 226-230 Huron Street, Toledo, Ohio 


up-to-date and complete lighting system on the 
market. Just the thing for summer homes. Attractive 
high candle power, inverted arcs for stores, halls, etc. 
Best proposition for hustling agents. Write today 
for terms andterritory. Catalog tree 

SUPERIOR CO., 294 201 ANN ARBOR, MICH. 


Money Saving Prices 
Either New or Used 
Electrical Machinery 


The Only House in the World Giving a REAL 


A 
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[Herman’s U. S. Army 


Garrison Shoe 


Best of All for Summer Wear 


This handsome, snappy shoe is built on a 
tt designed by Army Surgeons and the lea- 
ther and workmanship were specified 
by Army experts. Years of ex- 
<< periment proved this shoe the best 

or the greatest number of enlisted 

men to wear outdoors wherever 
the flag floats. We have made 
hundreds of thousands of pairs for 
the War Dept. and the Militia, 
and such an enormous civilian 
demand has come through merit 
} that we are prepared to fill orders 
immediately. Ask your 
dealer. If he cannot supply 
you we will send.a pair ex- 
press prepaid for 


$425 


and return your 
money if you are 
not delighted. 


Best Russet Willow 
Calf uppers. Easy, 

liable innersole; 

exas unscoured oak 
sole, box toe, solid leather 
throughout. Gov’t Stand- 3 
ard inspected workmanship. A World Beater. Sizes 
5 to 11 inclusive; Widths, C, D, E, and EE. Same 
shoe also in Gun Metal Calf; best chrome tanned leather. 
Both styles priced the same. Ask your dealer to show 
you the Army Line. 


JOSEPH M. HERMAN & CO. 


Army Contractors 


155 Lincoln St. BOSTON, MASS. 


The in 
PLATELESS DAYDARK 


$35 to $75 a week 


operating at Fairs, Carnivals, Picnics and other 
public gatherings. Takes Pictures Direct on 
Post Cards, no negatives, no printing, no dark- 
room, accurate, simple. A 10-year-old boy can 
successfully operate one. Takes full size post 
cards. Portraits, Groups, Views, Buildings, 
Etc. All done within the machine at the rate of 
One a Minute. Be independent, come and go 
when and where you please, be your own boss, 
The Plateless Daydark offers this, 


our money back if not satisfied guarantee 
Fully protects you. Write to-day for particulars, 


Do it now and start making money. 
DAYDARK SPECIALTY CO., 18°9 Cass Ave., St. Louis, Mo, 
Dominion Daydark Co., 245 Victoria St., Toronto, Canada 


The Curtiss 
Summer Training School 


at Hammondsport, New York 
Opened April 27th, 1912 


New Hangars, new equipment, 
experienced instructors. 
Aeroplane 
and Hydroaeroplane 
Courses 
The Curtiss Schools are the 
largest in America. Seven- 
teen pupils obtained their 
pilot’s licenses at our San 
Diego school between Janu- 
ary first and March fifteenth. 
Summer classes are filling 

rapidly. 

WRITE OR WIRE YOUR 
ENROLLMENT TO-DAY 
Prices and particulars 
upon request. 


The Curtiss 
Aeroplane Co. 


Hammondsport, New York 


(The Home of Curtiss 
Aeroplanes and Motors) 


Members of the Royal Aero Club of Great Britain, 


have the privilege of marking their balloons or aeroplanes 
with a portrait of the King surrounded by a wreath 
of laurel. This signet can be used either on a flag or 
a medallion attached to some part of the machine, 


The London County Council has found it necessary 


to install men whose duty it is to test coins for counter- 
feit on some of the street-car lines owned by the 
Council. 


1 Am Yours for $4950 


This is our 1-2 horse power Gasoline 
E asi ne fuily equipped. Batteries, 
., Coil, r 


SIEVERKROPP ENGINE CO., 1224 18th St., Racine, Wis., U.S.A. 


Save One-Quarter 


the purchase price of motor cycle accessories 
and parts. We sell guaranteed goods twenty- 
five per cent cheaper than any other house. 


The Motor Cycle Co-Operative Co. 


650 Woodward Ave., DETROIT, MICH. 


$5.00 to $10.00 A Day Made Easy 


: The “ American” 
No. 3 Patented 
Hones razors, sharpens all kinds 
of safety razor blades, clippers, 
scissors, etc. No make-believe, 
but the real thing. Complete 
outfits furnished with ia- 
structions how to do the work. 
Nopreviousexperience required. 
Address, Mgr. Dept. 608, Illinois Cutlery 
Company. 164 Washington St., Chicage 


Please Mention Popular Mechanics 


| 
This 
No Plates | 
| 
Will earn you 
| 
de 
| i 
required. inclose 2c stamp for reply. 
| | 
| 


Send for These Two Books—They Are 
Absolutely FREE! Write for our handsome free catalog. 


* It contains over two thousand (2,000) 
beautiful illustrations of diamonds, watches, solid gold jewelry, silver- 
ware and novelties at bargain prices. Select any article desired, have 
it sent to your own home or express office—al!l charges prepaid. If it is entirel 
satisfactory, send one-fifth the purchase price and keep it; balance in eight canal 
monthly amounts. We are offering great bargains in ladies’ and men’s watches, 
Our Blue Book, which tells “‘How Easy You Can Wear a Diamond or Watch 
by the Loftis System, ”* answers every question that a person could ask about 
a credit plan or concerning the purchase of diamonds, watches and 
jewelry on credit. It is beautifully embossed in blue and gold and is worth 
its vas in gold to anyone interested in our line. 
Both of these books will be sent to you absolutely free upon request, 


onder toy. LOFTIS BROS. & CO. 


THE OLD RELIABLE, ORIGINAL Diamond and Watch Credit 
A894 100 00 to N. State St CHICAGO, : A 


Big and Quick Profits 
Costs Littleto Starta 
Safe Business 
Increase your income $5 to $70 a 
week by learning mushroom cul- 
ture from biggest mushroom man 
in the world. ourteen years’ ex- 
perience enables me to give any man 
or woman practical instructions 
worth many dollars. Only spare 
time required. Can be grown in 
sheds, old barns, or basements. I have started thousands 
and will show you how Free. Thisis your opportunity ; send 
for Free Book giving particulars, how to start, etc. beomen 


d hy. 
JACKSON MUSHROOM FARM O12 3 Western Aven Ideal Launches are speedy, safe and seaworthy. 


CHICAGO, ILLINOIS Roomy —yet trim. There’s a lifetime’s expert 

“INDIAN BUTTER THAT IS NEVER RANCID— knowledge and skill behind every Ideal Launch. 

Ghee is used in India as is butter in American and Dependable for a day’s outing or an ocean voyage. 

European countries, and, in fact, is butter, so prepared No better sea boats can be built. Made in 16, 18, and 20 ft. 
that it never grows stale, instances being known of its sizes. Every Ideal Launch contains the great 


preservation for as long as 200 years. : 
In preparing ghee, butter is boiled until all the 


watery particles and curds have been thrown off by re- Gile Marine Engine 


peated skimmings. When the liquor is clear oil, it is 


poured into a vessel to cool. When cooled it is in This world famous 2-cycle engine starts, stops and 
granulated form, and will: keep for years without becom- reverses with one lever — a marvel of simplicity. A child 
ing rancid or of bad odor. Ghee has been found in can run it. It’s the envied engine of the motor world. 
deserted castles, where it must have been left more than Every boat fully guaranteed and ready to run. 


two centuries ago. 

SOc Seer ||| Send for Beautiful Book 
C SUPERB ROCKER 

American quarter-sawed oak finish. Profusely Our new boat and engine book is what you need. Send 
carved, best grade Boston leather. Diamond for it today. It’s full of good boat and onmne Epecmation. 


Tufted. Only ag too and then 50c per month. It will save you money and trouble. Act NOW. 
Eas ‘p 95! No. A 


1264 
Payments Ne, No matter w what ror salary is— 


use the goods while 1 GILE BOAT AND ENGINE co. 


Now Bon 402 Main Street, LUDINGTON, MICH. 
STRAUS & SCHRAM (Inc.) 
35th Street Dept. 119X Chicago, Il. 


Here’s a Corking Good Money-Maker 


AUTOMATIC STAMPING MACHINE.-—Stamps name and address on Key 
Rings, Watch Fobs, Grip Checks, etc., forming identification mark. Work done 
ina jiffy. Big profit. Can be handled in many ways. Crackerjack mail 
order proposition, all or spare time. Great at Summer Resorts, Amusement 
Places, Circuses, Carnivals, Fairs, etc. Operation of the machine draws the 
people, gets the money. Everybody wants one. Merchants can take 
orders—do work in store odd times. Solicitors in office buildings get 
hundreds of orders. At Conventions, Expositions, etc., you can 
clean up big profits. 


Make $50 Where You Now Make $10 


Machine is light, simple and easy to carry around. Do vork on spot 
or take to home or shop. We furnish all 3 sup’ ures at right 

i manu- 
facturing, no fuss for you. Just quick, easy wer big profits 
Machine is inexpensive. Send today for full partic nelude 


complete with strap and buckle — ped with your name a 

address, showing work of machine, postage paid. Exclusive a 
territory grant Get busy on this ie quick and cinch Tere terri- 

tory. It’s She best proposition out brand new. Write today of 


UNITED VENDING MACHINE CO., 814 laren Read Cleveland, Ohio 


POPULAR MECHANICS ADVERTISING SECTION 169 | 
| 
™ DIAMONDS - WATCHES ON CREDIT 
| LOFTIS BROS & Co 
How EASILY off 
AND OWN A | 
| | 
| 
Grow Mushrooms | 
| 
TheldealLaunch 
=n 
= 
iL) The Big ‘2. 
OPEN 


170 POPULAR MECHANICS ADVERTISING SECTION 


Wrenches That Grip 
and Stay Gripped 


You will never know the annoyance of a wrench 
that slips if you use the triangle trade-marked 
brand—because B. & S. Wrenches, like all other 


Billings « Spencer 
TOOLS 


“The tools that are guaranteed ”’ 


Are drop-forged of high grade steel, properly hardened 
and accurately assembled. They grip and stay gripped. 


Whatever your tool requirements, your as- 
surance of absolute satisfaction lies in the 
trade-mark whicha -% on every genuine 
Billings & Spencer “ Look for it. 
ON SALE 
WRITE TODAY FOR NEW CATALOG G 


The Billings & Spencer Co. 
Pioneer Manufacturers of Drop-Forging 
HARTFORD, CONN. 


Part Scholarship 


FREE 3 


During the summer months we 
offer a limited number of part 
scholarships free to really ambi- 
tious young men who are anxious 
to become expert electricians or 
electrical engineers. We teach 


Practical Electricity 


by thoroughly practical methods under thoroughly 
practical conditions with just enough book learning 
necessary — and no more. Our students work with electrical WAM 
tools and machines and learn by actually finding out with Vii 
actual working tests under the guidance of an expert faculty. 
Write now about special offer and and school catalog. 
SCHOOL OF ENGINEERING OF MILWAUKEE 
Stroh Industrial Building MILWAUKEE, WIS. 


H The 
Home 

Maker 
: HE richest virgin soil is waiting for you 
in Manitoba,Saskatchewan and Alberta. 
; Go where you can prosper, earn a farm 
H home in a few years—farmers have paid for 
H their farms with one crop. First prize of 
H $1000.00 for best wheat in the world was 
H awarded by American judges at the New York 
H Land Show to a western Canadian farmer. 
H Anyone can own land in Western Canada. 


|Land From $10 to 
an Acre Ten 
YearsinWhichto Pay 


H The Canadian Pacific Railway offers you the finest 
H irrigated and non-irrigated land along its lines. Land 
Fi adapted to grain growing, to poultry raising, dairy- 

H ing, mixed farming, and cattle, hog, sheep and horse 
H raising. Select yourown land. Decide what kind of 
fH farming you want to follow, and let the Canadian 
H Pacific Railway put you on the road to fortune. 

Hw 6To renters having sufficient farming experience 
: t the Canadian Pacific will loan money 
# fora period of ten years at 6% for the purposes of 
H erecting buildings and completing the improvements 
H on their newly purchased Western Canadian farms. 
# Ask for our handsome illustrated books on Manitoba, 
H Saskatchewan and Alberta—mention the one you wish. 

# Also maps with full information free. Write today. 


; G. E. Thornton, Colonization Commissioner 
1Canadian Pacific Railway 
Cc ti D t t 


112 W. Adams St., Chicago 
FOR SALE— Town Lots in all growing towns 


This 23 Jewel Illinois Movement is the only - 
_watch adjusted to Six Positions. Movement in 
Open Face, Plain Polish or Engine. Turned Gold - 
Filled Case -guaranteed. 
All LYON Diamonds Blue White and 


Write tor our illustrated catalog No.3: 
J.M.LYON & CO. 71-73 


6032 $40 60428100. 6204%60. 
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THROUGH; THESE BOOKS 


PAT 


If you desire 

knowledge—a better position—more 

salary—let us send you this ——_ 

jeent set of eyelopedias, for seven days free i 

ANNOUNCEMENT IN FULL, AND. CAREFULLY —you 
to forego the opportunity of having this splendid 


Cyclopedia of Mechanical Engineering 


(Including Modern Shop Practice) 


as 

in your home or shop. The set consists of seven large (7x10 in.) volumes, handsomely bound it 
in half-morocco ; titles stamped in gold; 3,992 pages; over 2,327 illustrations, diagrams, plates, Mail the Coupon at Once 
formulas, etc. Each subject is systematically treated, in the most comprehensive manner — fully if you want to have these 
covering the needs of both the beginner and the most advanced workman. These volumes are compiled books for seven days FREE, 
from the standard text books of the AMERICAN SCHOOL OF CORRESPONDENCE (authors of which are the REMEMBER: no cost — no 
best informed men of the century, in the lines covered) and constitute a complete and easily mastered course obligation. Mail the coupon 
of home instruction. All the newest and most advanced ideas are incorpors ated—nothing out-of-date or obsolete. today. 
Our Gener Offer to You: The regular list price of this splendid set is $35.00 — yet for a short 

ous ¢ time (and merely to acquaint you with the methods of home instruc- American School of Correspondence, Chicago, U.S. A. 
tion of the American School of Correspondence) we offer them at only $19.80 -— payable $2.00 upon your = ge, 
deciding to keep the books, and §2.00 per month thereafter until paid for. And we do not ask you to fieape goad me 0 yclopedia of om tw al En, aioe. 
send us one cent, before you have the books in your own home and learn for yourself that they are Just within 7 days and $2.00 a month until L have mons 
what you want and need. We send them at our expemse—then, after the 7 day free examination period, pis.s0 erwise I will notify you re hold the 
notify us that you do not wish to keep the books, and we will have them returned to us at our expense. ; “ agelee » suber to your order. Title not to pass until 

Isn’t it Worth Money to You to Know All About These ee _o Pop. Mech. 6-12 
Machine Shop Work, Vertical Milli: Machines, Motor Driven Shops, Shop Lightin 
Welding, Tool Making, Metallurgy, Manufacture of Iron and Steel, High- -Speed Steel: sti 
Electric Lifting Magne’ Magnetic Clutches, e ing of a Machinist, The Pattern 
Making, Factory Work, Automatic Coal and Ore Handling Appliances, Machine Ports, Construc tion ot A 
Boilers s of Boilers, Boiler essories, Steam Pumps, Air The S 
Steam 'rurbine, Indicators, Valve Gears, Refrigeration, Gas Producers, Gas Engines, Agtomobiles, Ele 
Mach’ ine es ig 
Ail of these (and MUCH MORE) are told you -and in such manner that YOU CAN, WEL, 
With each set is included a year’s Consulting Me you to 
Another Great Offer the advice of our business, engineering and law e akon This will 
you practical belp in handling working problems which are too specific to abe = en A, in “detail u aq EMPLOVE 

aide Fg single problem solved for you might be worth more than cost of the boo! es 


The Spanish government has established at Madrid 
a course of free lectures on Spanish art and history for 
the benefit of tourists. The course is known as the ew ‘olf. @a in ven 
“Holiday Course for Foreigners” and Spanish diplomatic 
representatives to all countries have been asked to give 
as much publicity to the scheme as possible. Makes and contains its own heat. Saves its cost every month. 
; a ves miles of walking. Economical, safe, 
A. rural postman | in England, who was recently re- convenient. Used anywhere. Clothes ironed 
tired after 50 years’ service, calculated he had covered better in half the time. No waiting stopping to 
325,000 miles during his service. 


change irons. Right size, ht shape, right 
GRATE BARS THAT CAN’T WARP! 


weight. Neat, durable. No tanks, fittings, hose 
nor wires standing out at sides or back to bother. 

Fuel Surface and Supports are Independent 
FREE 60 DAY TRIAL. Cast iron sections, 6" 


Cheapest fuel— 2 cents ordinary ironing. Price 

low — only $4.50. Sent anywhere. Not sold 
square, are “oy held between steel bar 
supports, with space between cast iron 


in stores. AGENTS Make money — quick, 
sure, easy. All year business. 
) Experience unnecessary. Sells 
itself. Every home a prospect. 


~ 


sections for expansion. ——"__ All can afford it. Even twoor 
. Can’t WARP, BEND or BUCKLE three sales aday gives $27 to $40 week profit. 
Ask for descriptive circular Easy sell six to a dozen a day. Send no money. 
F. L. DYKEMA Write s today for description, selling planhowto STANDARD 
Rapiés, mich. | | Set FRE 


C. BROWN MFG. CO., 267 Brown Bidg., CINCINNATI, 0. 
KEYS MAD NE 
by the Harrison dey D Y N A M O- M R 


ote aaa invention of the age. Be your own 


amo it will operate induction coils, 
ocksmith. Anyone can make a perfect du- AS light yoo charge storage batteries, elec- 
ae Pin Tumbler Key. No misfits, saves troplate, ete. es ap i machine for 
lanks, mechanically and absolutely true. 


SEND FOR PRICES AND C ATALOSUE 


Sioux Falls, S.D., r. 23, 1912. mo- 
Harrison & Company 
Having used your Key Filing Jig we find it very sat- ° 
lactory and can highly recommend it to any one. We 


5 25 
made sixty-five keys in one hour and sixteen minutes. Can Bend Sones, stamp f etalon of apparatus, 


trains, electrical si es, novelties, tools and books. 
you beat to hear 
‘ours very respectfully, Power City Repair Shop LOOMIS E LECTRIC | c 0. 
HARRISON & COMPANY. 81 New Street. NEW YORK Halsted and Harrison S ILL 


does same work as expensive machine. Over 24,000 in use now. 
Readily carried in grip or ket. Has all modern improve- 
ments—visible writing, Le m, standard keyboard. Made in famous Elliott-Fisher Pa 
ing Machine factory and sold on money-back -unless-satisfied Price $18 
f its licity and ourlow cost selling plan. Write for Catalog. “agents wanted 


P.S. BENNETT TYPEWRITER CO. 366 Broadway NEW 


pople with much writing > 
Stop writing drudgery. Be businesslike. This $ 18 typewriter 8. 


| 
| 
| TE HIGHWAY 
= 
ai | 
| 
| 
| 
J 
on 7s Aa Portable Typewriter for Travelers and all 
YORK CITY 
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A NEW BOOK FOR WHICH THERE IS A REAL NEED 


A PRACTICAL COURSE IN 
MECHANICAL DRAWING 


By WM. F. WILLARD 


(For several years instructor in Mechanical Drawing at Armour Institute of Technology, Chicago.) 


Cl Vv 


A book for individual study, shop classes, trade or high schools, and those 
who would like to know something of the DRAFTING PROFESSION. 


WHAT OTHERS SAY ABOUT IT: 


“It is one of the best books on Practical Mechanical Drawing I have ever seen and I can recommend it to any one 
desi individual st of drawing.” 
E. Lipsy, B.S., M.E., Prof. in Experimental Engineering, Armour Iustitute, 
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good results when used as intended for ee study and for classes in trade or high schools or in the sh 


“I am much pleased with your book, A Practical Course in Mechanical Drawing, and believe that it should Produce 
EO. J. Hoop, Prof. of Mechanical Engineering, University of ‘ansas, 


it especially stgractive as with other mechanical drawing in two particulars, 
Princi 3 excellent drawings and the concise and yet explicit text.” et 
or. F. D. CRAWSHAW, University of Wisconsin. 
“The book contains a large number of neat drawings carefully lettered.” 
A. Cc. NEWELL, Derector Manual Training, Illinois State Normal University, 


“This is a very useful little book, and every young fellow who is desirous of making himself more valuable to 
bee nag Sor his employer will find it a great "help in boosting’ himself to a higher plane and ‘bigger pay.’”’—-THE 
TIONAL BUILDER. 


ORDER OF YOUR NEWSDEALER OR DIRECT FROM THE PUBLISHERS 
POPULAR MECHANICS BOOK DEPT., CHICAGO 


Brief Outline A TIMELY BOOK—JUST ISSUED 


of Contents 
Introductory—The Spirit 


of Decorating — Correct 7 = 
Principles in Designing 
— Equipment — How to 


Draw the Iron—Working 


at the Forge —Various 0 

Processes Described— rnamen a or 

Various Forms of Weld- 

ing — Brazing — Twisting 

| By THOS, F. GOOGERTY of Forge Work at Stout natitute 

rollwork—Grilles— ummer orging 

208 pages. 122 illustrations. 12mo. Printed ona special grade 
in Relief—Raised of book paper and bound durably in extra cloth. Price $1.00 

Forms— Special Designs postpaid. Special quotations to schools ordering in quantities. 


oa constantly increasing popularity of Art-Craft Ironwork together 
with the demand for an inexpensive handbook on the subject have 
prompted the publication of this volume. 


Manual training instructors, students, professional workers and all 
others interested in this fascinating handicraft will surely welcome it, 
coming, as it does, from the pen of Mr. Googerty who is well known 
as a thorough authority. 


While it deals largely with interior ironwork, it shows also the con- 
structive side of ornamental hand-forging and points out the 
guiding principles and methods which underlie all forge work. 
It is written so that the amateur can readily understand all the points 
involved—is in no sense a theoretical treatise but a practical working hand- 
book ; the stimulation of original work being one aim of the author. 
As for equipment for doing the work, the ordinary forge-shop and tools 
are all that are necessary. The manner in which the book is illustrated 
is especially en in explaining the text; the correct positions of 
holding the tools when working the materials being clearly shown. 
Scarcely a page is without one or more illustrations. 


POPULAR MECHANICS BOOK DEPT., Publishers 
318 W. Washington St., CHICAGO 


" 
| A Practical Course in 
| Mechanical Drawing 
| WILLARD 
| 
| 
| 
, —Drawer Pulls and 
Hinges, etc.—Door 
Plates—Iron 
Lamps. 
port 
Om 
Price 
Postpaid 
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These two illustrations show automobile cyclinder 
welded by Prest-O-Welder. In one factory 
$2538.50 worth of broken parts were made good 
as new at a cost of $249.81, in one month. 


You Can Save 
Or Make Money 
By Using— 


PREST-O-WELDER 


PLLONS of dollars worth of broken parts and tools are thrown 
away each year. Practically all of them can be saved by welding. 


This new, portable, compact welding outfit will not only pay for 
itself in a short time but will pay big profits wherever machinery is 
used. It welds brass, bronze, cast-iron, steel or 
aluminum. Turns on and off like a gas jet. 


Prest-O-Welder is no experiment. It is in daily 
use in many of the great industrial institutions and 
has proved itself invaluable in every instance. 

Thousands of men are going to build up big, 
paying businesses through its use. For those who 
want the quickest road to profit we furnish a special 
business-getting service on Prest-O-Welder. 

Our literature explains fully the many superior- 
ities of this outfit—shows actual photographs of many 
jobs telling cost and methods. Don’t overlook this 
opportunity to know the facts. Write today. Just say 
“Send me the Prest-O-Welder Proposition” and address 


The Prest-O-Lite Co. 


WELDING DEPARTMENT 
' 265 W. South St., Indianapolis, Indiana 


& — | 

j | | 
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Mace Than 200 of the 


Brightest, Latest Cartoons 


From all over the world, in each month’s issue 
of the most MODERN AMERICAN MAGAZINE 


15 Cents a Copy 
$1.50 Per Year 


SSS 
244 


>> 


Published Monthly on the Fifth of the Month 


Parisian and other European art 
are features of each month— 
Politics being but one of many 
subjects covered. 


FOR SALE BY 
NEWSDEALERS 


PUBLISHED BY 


H. H. WINDSOR, 320 W. Washington St., Chicago 


EXPERIMENT WITH 
WIRELESS 


ENTERTAINING 
INSTRUCTIVE 
INEXPENSIVE 


This book of 96 pages 
explains in an under- 
standable manner the 
construction of an out- 
fit suitable for trans- 
mitting four or five 
miles. The set can be 
easily constructed at a small cost by any 
boy of ordinary ability. 


Howto Make a Wireless Set 


By ARTHUR MOORE 


96 pages. Illustrated. 5x7. Cloth. 
PRICE POSTPAID, 


50c 
ORDER OF YOUR DEALER OR 


POPULAR MECHANICS BOOK DEPT. 


318 W. Washington Street, CHICAGO 


MODERN 
SUBMARINE 
CHART 


Over 200 Parts Numbered and Named 


Actual Size 14x28 Inches 
Printed on Plate Paper 


CROSS-SECTION view that shows clearly 
and distinctly all the interior of a Subma- 
rine of the latest type. You can get more 

information from this chart, about the construc- 
tion and operation of a Submarine, than in any 
other way. No Details omitted—everything is 
accurate and to scale. It is absolutely correct 
in every detail, having been approved by Naval 
Engineers. One of the best Mechanical Illus- 
trators in the Country worked on the drawing 
for months. This chart is really an encyclopedia 
of a Submarine. It is educational and worth 
many times its cost. Mailed in a tube for 25c. 


ADDRESS 


Popular Mechanics Book Department 
318 W. Washington St., CHICAGO 


i 
=> 
SS 
a= 
| 
| 
— 
= == 
SSS 
SS 
| 
| How TOMAKE 
A 
.| || WiRELESs SET | 
| 
| 
by 
‘ 


POPULAR MECHANICS ADVERTISING SECTION 


and Children First! 


T- IS THE RULE OF THE SEA. So that on the Titanic, 


with courageous self-sacrifice, the men stood aside while the 
women and children filled the life boats and were pulled 
away from the sinking ship. 


On this ship were many men who had insured their lives in the 
TRAVELERS, against just such disasters, for more than a millon 
: dollars. This is a great sum for any insurance company to have at 

risk in one disaster, but the TRAVELERS will meet it promptly, taking 
pride in the fact that in protecting the widows and orphans of such men 
it is doing the work it was put in the world to do. 


In times of sudden disaster men rise to these supreme demands of life. 
But may we not call attention at this time to those everyday acts of 
self-sacrifice by which many of these men who went down, built up 
the legacies which now belong to those they have left behind. May 
we not think that after seeing the women and children safe, the 
_ minds of some of these men dwelt with satisfaction upon the help that 
would come to their families from their policies. And may we not think 
that the little hardships of meeting premium payments helped to build 
| the kind of character which was able to meet this supreme test of courage? 


| The TRAVELERS INSURANCE COMPANY as the pioneer acci- 
dent insurance company of America, speaks at this time about the value 
of accident and life insurance with no feeling of impropriety. It believes 
that it is doing a good work in lessening the hardships which : follow in 
the wake of any disaster, great or small and in paying losses unparalleled 
in the history of accident insurance, the TRAVELERS feels that it is 
its duty to remind men everywhere, that at all times it is “Women and 
Children First,” and that men respond to that call when heeding the familiar 


, MORAL: Insure in the TRAVELERS 


|| Travelers Insurance Company, Hartford, Conn. 


Assets, $79,900,000. Liabilities, $67,900,000. Surplus, $12,000,000. 


The Travelers Insurance Company, Hartford, Conn. Mecu. of 
Send me particulars about Travelers Insurance. My name, business address, age and occupation are written below. 
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Shop Notes Year Book for 1912 =e 


200 Pages Vol. I, 
228 Pages Vol. Il, 
228 Pages Vol. Ill, 
212 Pages Vol. IV, 
224 Pages Vol. V, 
224 Pages Vol. VI, 
224 Pages Vol. VU, 
224 Pages 


224 Pages—612 Articles—510 Illustrations 
Vol. VIII of the Series — Price 50c Postpaid 


The tradesman in any line who desires to save himself the trouble of puzzling out the “kinks” and 
“short-cuts” of his occupation will find the Shop Notes Series of Year Books a veritable encyclopedia of 


EASY WAYS TO DO HARD THINGS 


They represent the valuable experience of expert engineers, firemen, carpenters, machinists, 
plumbers, painters, iron and wood workers, electricians, masons and other tradesmen. 


“Shop Notes for 1905” 
“Shop Notes for 1906” 
“Shop Notes for 1907” 
“Shop Notes for 1908” 
“Shop Notes for 1909” 
“Shop Notes for 1910” 
“Shop Notes for 1911” 
Vol. VIll, “Shop Notes for 1912” 


The low price of 50 cents a volume or $4.00 for the 8 books in a handsome case, prepaid, places 
them within the reach of all as the set may be acquired gradually, one volume at a time, if desired, 


385 Illustrations 
555 Illustrations 
580 Illustrations 
536 Illustrations 
461 Illustrations 
451 Illustrations 
468 Illustrations 
510 Illustrations 


Popular Mechanics Book Dept., 318 W. Washington St., Chicago 


ACTUAL PHOTOGRAPH 


Arts-Crafts Lamps 


HOW TO MAKE THEM 
Cloth, 96 Pages 


The results that the average person attempting this 
work can obtain aresurprisingly good. Pleasure and satis- 
faction are derived, to say nothing of the money saving 
effected by having to invest only in raw material. The 
reading lamp shown on the table is one of 16 designs. 


PRICE 50 CENTS EACH POSTPAID 


‘YOU Can Make 
Mission Furniture 


| Like this Shown in the Photograph 


One of our readers, who is strictly an ama- 
teur with tools, experienced no difficulty in 
making and finishing every piece of furni- 
ture, with the exception of the piano, shown 
in the accompanying picture. His wife, at 
first skeptical, was highly pleased with the 
result and expre the opinion that she 


was better satisfied by far than she would have been 
with articles they otherwise would have purchased. 


The instructions were obtained exclu- 
sively from our two handbooks of which 
50,000 copies have already been sold. 


Mission Furniture 
HOW TO MAKE IT 


Part 1—96 Pages, 21 Designs Part 2—128 Pages, 32 Designs 
Cloth, 2 Vols. Price 50c each. 

These volumes comprise designs of extensive variety 
and usefulness ; the instructions for eo J each consist- 
ing of explicit text directions accompanied by a stock list 
detailed working drawing and half tone illustration of 
the finished article. 


Popular Mechanics Book Dept., Publishers, 318 W. Washington St., Chicago 
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/RBANES - MORSE 
DOMESTIC - 
__WATER {SYSTEM 


rA Complete Water System* 


equal to and in certain re- 
spects even superior to that 
furnished by city mains. 


Fairbanks-Morse 
Pneumatic Tank System 


Water under pressure always on tap in 
kitchen, bathroom, laundry, etc. Installation 
cost reasonable, operating cost but a trifle. 

Outfit shown is easily set up in basement 
of ordinary residence and can be operated by 
hand, engine or motor. 

From our complete line you can se- 


lect an outfit adapted to your need. 
Write us for Catalog No. WD449 


Fairbanks, Morse & Co. 


900 So. Wabash Ave., Chicago, Ill. 


A Massachusetts woman has invented an_ individual 
street-car strap for women who do not wish to soil 
their hands on the leather strap to be found in street 
cars, The individual strap is simply a loop of heavy 
webbing which hooks on the leather strap. 


The Bureau of Manufactures of the Department of 
Commerce and Labor reports that the Portland cement 
roduction of the world has now reached the enormous 
Sows of 25,000,000 tons per annum. 


Signal Coat Shirts 


are the most comfortable and lasting shirts for railroad wear. 
are absolutely = and tear proof; won't fade or shrink ; an ex- 
tra button and a S-inch overlap keeps them from gaping at waist. 
We send a coupie C.0.D. The price is $1.00 per garment (81.25 
west of Missouri Kiver). If yourdealer hasn’t on. write us for 
acouple C.O.D. If not satis . return at our expense. 
We also make Signal Coats and Overalls. 


HILKER-WIECHERS MFG. CO., 1256 Mound Avenue, Racine, Wis- 


EARN A SPLENDID SALARY 


Let us train you in our splendidly equipped shops for a good 
Position as automobile mechanic, salesman or chauffeur. Thous- 
ands of graduates are earning big salaries. Complete training 
in 4 weeks, including extensive practice in repairing and driving 
powered cars, Tuition and board reasonable. 
Send to-day for catalogue and list of graduates 


CLEVELAND AUTOMOBILE SCHOOL, 2341 Euclid Ave., CLEVELAND, 0. 
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THESE BOOK 


S TEACH YOU 


AUTOMOBILE 
=. ; MOTOR BOAT 


< AEROPLANE 


TO BE AN EXPERT 


If you know something of these subjects, and 
want to learn all that can be learned —or even if 
you consider yourself well up in this department 
of engineering—you will find things on every page 
of this splendid set of books that you ought to 
know, and don’t know. Let us send you, for seven 
days free examination, this superb, four-volume 


Cyclopedia of 


Automobile Engineering 
New 1912 Edition 


1,700 pages, 7x10 inches in size, with 1,500 illustrations, full 
ed pay diagrams, etc. Substantially and handsomely 
u in half-morocco, printed on extra-grade paper, in 
large, clear type—chock-full of detailed information, facts 
and figures covering the entire field of Aeroplanes, Auto- 
mobiles, Motorcycles, Motor Boats, etc. Even if you merely 
operate a machine for pleasure, you can materially increase 
— enjoyment through the thorough and comprehensive 
nowledge which you secure from these books. When you 
receive this set, and inspect it carefully, you will see that you 
have in your hands all the information that can be obtained. 


We Send This Complete Set for Your 
Inspection Express Prepaid 
—the full set of four volumes—without one cent of expense 
—without obligation on your part—just mail us the coupon. 
We let you keep the books seven days, —7 thoroughly 
examine them. Then—if you do not want them—notify us, 
and back the goods come, at our expense. Or, if you wish to 
keep them, you can do so at the special low price of $12.80. 
which we are just now offering them at, (the regular price of 
the set is $20.00). Simply send us $2.00 when writing that you 
wish to keep the books—then pay $2.00 per month until paid for. 
A Few Things Which These Books Inform You On 
Gasoline Automobiles, Fxplosion Motors, Automobile Mechan- 
isms, Electric Automobiles, Steam Automobiles, Types of 
Automobiles, Motorcycles, Commercial Vehicles, Automobile 
Garages, Home Repairs, Automobile Driving, Motor Boats, 
Types of Aeroplanes, Aeronautical Motors, Building and Flying 


an Aeroplane, Glossary of Automolile and Aeronautical Terms, 
Self Starters, Electric Lighting Systems, etc. 


Free with every order received before July 1, 1912 


With each set is included a year’s Consulting Membership 
entitling you to the advice of our business, engineering and law 
experts free. This will give you practical help in handling work- 
ing problems which are too specific to be taken up in detail in the 
cyclopedias. There will be no limit to this service. A single prob- 
lem solved for you might be worth more than first cost of the books. 


Don’t Neglect to Mail the Coupon 


so that we can ship you these books at once, by prepaid express, as 
per the above offer. Kemember: Not a penny of cost to you—if 
you don't want to keep them. Mail the coupon today. 


FREE EXAMINATION COUPON 


American School of Correspondence 
Chicago, U. S. A. 

Please send set Cyclopedia of Automobile Engineering for 7 days’ free 
examination. I will send $2.00 within 7 days and $2.00 a month until | 
have paid $12.80, or notify you to send for the books. Title not to pass 
until fully paid. Pop. Mech. 6-12 
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Discount 


Couc U.S. Flags, Canvas Goods, 
etc., inte every section of “Ss eS States, we are making 
exceptionally low prices (as shown) for a limited time only. 
Make Your Selection and Order at Once 
Wall Tents—For camping— Heavy Mildew Proof Duck, complete, ready toset 
up, 7x7, $5.50; 7x9, $6.50; 9x9, $7.30; 92x12, $9.10; 12x14, $12.25; 14x16, $16.00. 
Couch Hammocks—28x76, heavy Khaki or Green Duck; steel spring frame 
and mattress, $8.00; Windshield extra, $1.00. 
Fancy Canvas Hammocks— Khaki Duck, large flounces, very strong and 
porn oy $1.75; Plain hammocks, white canvas without flounces, $1.20. 
. Flags—Sewed cotton bunting, printed stars, 8x5, $2.00; 10x5, * 20. 
Porch Swings—Striped canvas, steel springs, suspension ropes, $1.00. 
Palmetto Tents—Very ornamental and useful for the lawn—biue and white 
stripe, 5x5, $3.75; 7x7, $4.50. 
Porch Curtains— Blue and white stripe, wood rollers, ropes, pulleys, etc., 6x8, 
$2.00. Other sizes in proportion. Make your house cool and attractive. 
Boy Scout Tents—Encourage boys to live out of doors, 5x7, $4.00. 


Exceptional Bargains — Write For Our. FREE Book 


Full of facts that every camper and housewife needs and appreciates. 
Save money by buying direct from the largest, most reliable and best 
equipped manufacturers in the world. Send for our 1912 Book today. 

ake your own curtains and awnings. Awning cloth, newest patterns, 
best material by the yard or bolt. 15cayardand up. Free samples. 

Slightly used tents cheap—for private use, Chautauquas, Fairs and Re- 
unions. All sizes from 7x7 up to 90x150, for rent or sale. Great bargains, extra 
low prices on application. Write for particulars. 


THE HETTRICK BROS. COMPANY, 1219 Fernwood Ave., Toledo, Ohio 


The famous mineral springs at Saratoga, N. Y., are 
to be preserved for the benefit of the people by the 
establishment of a state park that will include the 
property of which they form a part. 


crew managers and clever solicitors— 
4 piece Aluminum Cooking Set. Re 
tails at $1.98. Big commission. Some 
yet open. Write at once 


stating experience. Salary and commission to high grade men. 
ALUMINUM PRODUCTS CO., LA GRANGE, ILL, 


THE DOG LOOKS PLEASED 


His young master is making a splendid kennel 
for him—built of cement blocks made by him- 
self, at very small cost, in a 


Simpson Junior Building 
Block Outfit 


The boy can build almost anything else he wants 
—a great variety of useful buildings for himself 
or his pets, or beautiful models of large build- 
ings. The cost of the Outfit is small, and the 
| boy can earn many times its cost by making and 
selling garbage-can enclosures, match holders, 
paper weights, and other useful things. While 
doing this he can be having great fun of an en- 
tirely new and unusual kind and be learning 
f many lessons in building. Write for full par- 
ticulars. Send name of your best 
department or hardware store. 


SIMPSON ‘CEMENT MOLD CO., 111P Vine St., COLUMBUS, O. 


MAKE BIG MONEY NOW 


e us for actual cases of men who have'started Box Ball Alleys 
mW. Clerks, Street Car Employes, and others in many — "4 
of employment who are now making $100 to $600 a month pro! t 
from this clean, fascinating game. One man with 4 alleys made 
clear $680 in 30 days. Own your own business! The improved alleys 
bring you patrons at once from best class of men and women. No 
hel needed. ers set ins gutomatically. No expense 

OUR GU We only one person in h _locali You 
as li $1 50. you are not 30 we 
fake back t the giteys and d refund what you paid us minus 
what you took in. Write today for full particulars. 


Box Ball Company 
30 Van Buren 8t., 


Substitutes 
for Diamonds 


Send for FREE Catalog! 


showing wonderful White Valley 
Gems in Rings ‘Ladies’ or Gentle- 


tons, Lockets, Earrings —100 dif- 
ferent articles and styles. 

Not glass, not paste, not any 
kind of imitation, but beauti- 
ful, splendid gems. (White 
Sapphires chemically produced.) 

ook like finest diamonds. Will 
scratch file, and cut glass. Stand 
acid test. Famous society women 
_ substitute White Valley Gems for 
|. real diamonds —or wear the two 
confidently. 
gold mountings. 
25-year Guaranty Certificate with 
each gem. Ring measure sent with 
catalc Will send any article in 
kG. O. D. — express prepaid — 
subjec to examination —or by reg- 
istered mail on receipt of price. 
Money refunded if not satisfactory. 


WHITE VALLEY GEM CO. 
Bldg., Indianapolis, Ind. 
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The beauty of a blue serge is that it wears 
like a true friend. You never get tired of it. 
Time and again you go back to it after trying this 
and that, and it’s always the same story: “‘ Nothing 
becomes me like a serge of blue.’’ 

Now here is a really distinctive serge. You are sure 
to like it. The richest shade of blue you ever saw. A 
thoroughbred serge of beautiful tone, with a drape and 
feel that distinguish the fabric of true style quality. It 
is one of the pure, fine worsted cloths made by the 
American Woolen Co., and is called 


A style fabric of character for the man who cares 


It resists wrinkles. It holds its shape. It is thoroughly 
dependable in every respect. 


Ask your tailor to make you a suit of Puritan 1620 Serge. Or you can get it in high- 


class ready-to-wear suits. 


The name PURFRRESERGE is stamped on the back of the cloth. 


If unable to obtain Puritan Serge, send us the name of your clothier or tailor, with money 
order or check for quantity required at $3.00 per yard (3'4 yards for man’s suit), and you will be 
supplied through regular channels, as we do not sell at retail. 


American 


Selling Agency 
American Woolen Co. of N. Y. 


n Company AMERICAN WOOLEN BLDG. 


WmM Wood. President. 


4th Ave., 18th and 19th Streets 
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HIEF 
Practical Drafting, Detailing, Designing} 


limited number selected, ambitious men jn F) 
Draftsmen Drawing $125-$150 Monthly 
Are NOT MADE in Schoolrooms, 
Are NOT MADE by reading books, 
Are NOT MADE by making Copies, 


Are NOT MADE at home drawing pictures 
from printed book lesson, 


LET ME TELL YOU: 
It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to ttrain YOU 
to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you. 


This $13.85 


DRAWING 
OUTFIT 


ana Free Position. , 


As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. i 

1 give INSTRUCTION UNTIL COMPETENT and 
IV PLACED in POSITION at above Salary. 

DON’T waste TIME and MONEY trying to learn 
from books or printed “STUFF” you can only learn on 
PRACTICAL WORK which I furnish you. 


Address CHIEF DRAFTSMAN 
Div. 19, Eng’s Equip’t Co. (Inc.), Chicago 
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Shop Outfit 
on 
30 Days 


Does the toughest job of ‘eg easily in a few 
minutes — your tools will always be sharp, making 
work go faster and easier. You can prove this by actual 
use of this machine for 30 days free. If you are not sat- 
isfied that it saves money, time and tools, send it back at my 
expense. Built all of steel and iron—no chains—shaft drive 
like automobile—dust-proof ball bearings—gravity lubrication 
—4000 revolutions per minute—runs as easy as sewing machine 
—5 years guarantee—absolutely revolutionizes tool sharpening. 


Shop Outfit Extra Attachments 


The shop outfit we will send youon30daysFree With the extra attachments the “ Hummer” 
Trial includes 14 attachments and accessories, can be used as a turning lathe, force feed 
fully providing for every grinding, sharpening drill, jig and circle saw, blac ksmith forge— 
and polishing need. Sharpening attachments 16 extra attachments in all which equip your 
enable an apprentice to do difficult work like shop at low cost. If you bought machines to 
sharpening twist drills, or gumming saws fully do the work these attachments do, the cost 
as well as high priced mechanics. would be many times greater. 


Dimo-Grit—“the wheel for steel”—25 times faster 
than grindstone—160 times more efficient 
than emery—will not draw temper 


Dimo-Grit,the new artificial diamond abrasive, 
is a twin product of carborundum. Dimo-Grit 
is especially suitable for steel, leaving the 
smoothest, keenest edge — cuts hardest steel 
as emery does soft copper. It peels steel away 
in tiny shavings instead of wearing it away 
like the grindstone or emery wheels—never 
glazes — no heat developed—no need of hard 
pressing or water cooling—no danger of drawing tem- 
per. South African diamonds could cut steel no quicker 


—outwears any number of emery wheels and grind- 
stones. Carborundum wheels furnished if wanted. 


Return this Coupon for 30 
Days Free Trial Offer 
turning this coupon. We will send 40 page Free Book 

sives as printed in McClure’s Magazine, and 


tachments. Then you can select an out- 
fit for 30 days absolutely free trial. 


ening Stones 


=e a Free Book. 


i Dimo-Grit wheel. 2—Coars 
14 Machines i in One j; mo-Grit wheel. 3—Universal tool res' 
4—Chisel and plane} bit ide, 5—Dimo-Grit razor hone. Dimo- 
Grit scythe s imo-Grit saw gummer, 8—Felt polishin 


W. F. HALL PRINTING COMPANY, CHICAGO 


You do not put yourself under any obligations by re- 


describing the “Hummer” grinder and at- a Luther Grinder 


whee hed Dimo-Grit wheel. 10—Cioth buffing wheel. 
ing attachment. 14M—Twist di ing attachment. 


Sharpen your tools 30 days FREE 
on this new, shaft-drive 


Luther “Hummer” 


Tool Grinder 


Foot and Engine Power 


\ SURFACER 


reprinting the story of artificial diamond abra- Ps Coupon 


aw 


Mfg. Co. 


Luther Grinder Mfg. Co. @ Michigan Street, 
a 


Dimo-Grit Sharp- “@ Please send, without cost or 


Aak tor obligation to me, your 30 days 
= +1 Free Trial Offer and 40 page 
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Hold it up —see 
howitsparkles and 
bubbles with life; it 
suggests joy and 
laughter. 
Taste it—cooling, re- 
freshing, delicious— 


overflowing with 
vim and snap. 


Free 
Our new 


booklet, telling Demand the Genuine as made by 
of Coca-Cola vindi- 


THE COCA-COLA COMPANY, Arrow think 
for the asking. ATLANTA, GA of Coca-Cola. 


Whenever 
you see an 
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